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Preface 


The broad field of electronics embraces that branch of science which 
concerns itself with the conduction of electricity through gases or in a 
vacuum. The practical applications include radio communications, 
long-distance telephone and telegraph facilities, television, radar, 
facsimile, industrial control, and a host of other military, industrial, 
and communications applications. The majority of these are highly 
technical in nature; furthermore, the field is expanding rapidly. The 
vocabulary, therefore, contains thousands of terms, many of which are 
not contained even in the latest unabridged dictionaries. 

The goal of the authors was to present the language of electronics in 
such a manner that the definitions would be of value to those who need an 
electronics dictionary — the engineers who must develop applications for 
electronic equipment, those who must use and maintain such equipment, 
and, particularly, the beginners who are interested in learning about 
electronics. 

Although the book is written primarily at the level of a student who 
is learning fundamental electronic principles, every effort has been made 
to define the terms with the accuracy and carefulness demanded by the 
engineer. At the same time, most of the definitions will have useful 
meanings to nontechnical readers because each definition has been made 
as complete as possible in a technical work of this nature. However, it 
must be realized that electronics, in common with other branches of 
science, has levels in which terms are used that cannot be adequately 
defined except in highly technical terminology. 

The rapid growth of electronics during the recent war years has 
resulted in groups of engineers employing different colloquialisms for the 
same terms. If favored terminology of any group is missing or incorrectly 
defined, the authors will appreciate recommendations for the inclusion of 
these terms in subsequent printings or editioni?. 

Throughout the preparation of this book, abbreviations were a 
particularly trying problem. Only a few have as yet been standardized 
by the American Standards Association, and for the others many different 
forms are to be scon in technical books, periodicals, and even in the 
publications of different engineering societies. 

The authors have endeavored to set up a complete and consistent 
abbreviating policiy for electronic terms, based upon the groundwork laid 
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by American Standards Association and extended therefrom by adopting 
the precept that a given term is to have only one abbreviation regardless 
of grammatical usage. The average engineer or engineering student is a 
busy person and cannot, for instance, take time to figure out which of 
seven possible abbreviations — ac, a-c, a.c., AC, A-C, A.C., or A/C — ^he 
should use in the expression, **The line voltage is 115 volts a-c.^' 

Those readers who like a simplified one-abbreviation-per-term policy 
can adopt this book in toto as a one-volume style guide for both engi- 
neering and stenographic use, while others can quickly change con- 
troversial forms to their own style. 

Another problem encountered is exemplified by the word pushbutton, 
alternatively spelled push-button or push button. A serious attempt 
was made to standardize the spelling of compound terms like this insofar 
as possible, giving consideration to common usage, future trends, and 
grammatical rules as well as to the style in the latest Merriam-Webster 
unabridged dictionary. 

In the end, it is personal preference and opinion that govern style in 
technical terminology. This was well expressed by President Andrew 
Jackson, who, on being twitted one day about the inconsistency of his 
spelling, is said to have replied, Well, sir, it is a damned poor mind that 
cannot think of more than one way to spell a word.’' 

Nelson M. Cookk, 
John Markus. 


Nkw York, 
August , 1945. 
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ELECTRONICS DICTIONARY 

A 


A 1. Abbreviation for angstrom unit, 
which is a unit of length, equal to 10"* 
centimeter, and is used in expressing 
wavelengths of light. 2. Chemical 
symbol for argon, an inert gas used 
in various electronic tubes. 

A+ (A plus, or A positive) The positive 
terminal of an A battery or positive 
polarity of other sources of filament 
voltage. On electronic equipment, 
other than sources of filament voltage, 
A+ denotes the terminal to which the 
positive side of the filament voltage 
source is to be connected. (F-|- is 
synonymous.) 

A— (A minus, or A negative) The 
negative terminal of an A battery or 
negative polarity of other sources of 
filament voltage. On electronic equip- 
ment, other than sources of filament 
voltage, A— denotes the terminal to 
which the negative side of the filament 
voltage source should bo connected. 
(F— is synonymous.) 

abampere The centimeter-gram-second 
electromagnetic unit of current. One 
abampere is equal to 10 amperes. 

A battery Any battery that supplies the 
power for filaments of vacuum tubes. 

abc Abbreviation for automatic bass 
compensation, a circuit used in some 
receivers in an effort to make bass 
notes sound more natural at low 
volume-control settings. 

abcoulomb The centimeter-gram-sec- 
ond electromagnetic unit of quantity 
of electricity. An abcoulomb of elec- 
tricity is the quantity that passes a 
point in an electric circuit in one second 
when the current is 1 abampere. One 
abcoulomb is equal to 10 coulombs. 


aberration Any defect in an optical 
image. Aberration is produced by 
the failure of a lens or mirror to bring 
all light rays to the same focus. 

abfarad The centimeter-gram-second 
electromagnetic unit of capacitance. 
A capacitor, or circuit, has a capaci- 
tance of one abfarad when a charge 
of one abcoulomb produces a difference 
of potential of one abvolt between the 
terminals. One abfarad is equal to 10* 
(one billion) farads. 

abhenry The centimeter-gram-second 
electromagnetic unit of inductance. 
An inductor, or circuit, has an induct- 
ance of one abhenry when an electro- 
motive force (difference of potential) 
of one abvolt is induced across its 
terminals by a current changing at 
the rate of one abampere per second. 
One abhenry is equ^ to 10"® (one- 
billionth) henry. 

abmho The oentimeter-gram-second 
electromagnetic unit of conductance. 
A conductor, or circuit, has a con- 
ductance of one abmho when a differ- 
ence of potential of one abvolt between 
its terminals will cause a current of one 
abampere to flow through the con- 
ductor. One abmho is equal to 10"" 
(one-biUionth) mho. 

abnormal reflections Sharply defined 
reflections of radio waves from an 
ionized layer of the ionosphere, occur- 
ring at frequencies greater than the 
critical frequency or penetration fre- 
quency of the layer. Also called 
sporadic reflections. 

abohm The centimeter-gram-second 
electromagnetic unit of resistance. A 
conductor, or circuit, has a resistance 
of one abohm when a difference of 
potential of one abvolt across its 
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AB POWER PACK 


terminals will cause a current of one 
abampere to flow. One abohm is 
equal to 10“® (one-billionth) ohm. 

AB power pack A complete power 
source for battery-operated vacuum- 
tube circuits. SUch a power pack 
consists of suitable batteries assembled 
as a single unit, or a separate unit 
that comprises an altemating-current- 
operated source of power. 

abrasive Hard pulverized materials 
sometimes incorporated in phono- 
graph records. The abrasive material 
is used to shape the point of the 
phonograph needle to conform with 
the groove in the record. 

abs Sometimes used as abbreviation for 
absolute. 

abscissa The horizontal distance from 
a point on a graph to the vertical 
reference line. The units of this 
distance are indicated on a scale at the 
bottom of the graph. 

absolute An adjective used in con- 
nection with scientiflc units such as 
ampere, coulomb, henry, mho, ohm, 
volt, joule, and watt. An absolute 

. system of units is one in which a 
small number of units are chosen as 
fundamental and all other units are 
derived from them. Example: The 
absolute ampere (abampere) is an 
absolute unit of current, while the 
ampere is a derived unit of current. 

absolute ejficiency The ratio of the 
power output of an electroacoustic 
transducer under specified conditions 
to the power output of the ideal 
electroacoustic transducer. 

absolute humidity The mass of water 
vapor per unit volume in the atmos- 
phere at a given temperature; that 
is, the amount of water vapor present 
in a given volume of air. 

absolute system A system of units in 
which a small number of units are 
chosen as fundamental and all other 
units are derived from them. Ex- 
ample: The absolute ohm (abohm) 
is ah absolute unit of resistance, 
while the ohm is a derived unit. 


absolute temperature Temperature 
measured by means of a scale having 
its zero marked at absolute zero 
temperature, the lowest possible tem- 
perature. With the exception of tlu*. 
zero marking, the absolute scale has 
the same calibration as the centigrade^ 
scale. To obtain absolute tempera- 
ture, add 273.1° to the centigrade 
value. The absolute scale is some- 
times called the Kelvin scale , and 
absolute temperatures are often ex- 
pressed as so many degrees Kelvin. 

absolute value The numerical value 
of a number without regard to sign. 
Thus, 7 is the absolute value of both 
-+-7 and —7. Vertical lines on ea<‘h 
side of a quantity or symbol specify 
that its absolute value is intended. 
Thus, the absolute value of Z is 
written \Zl 

absolute zero The lowest possible tem- 
perature that can exist, corresponding 
to a complete absence of molecular 
motion. Absolute zero is approxi- 
mately — 273.1° centigrade, or —450.8° 
Fahrenheit. 

absorption The dissipation of energy 
in traveling through a medium. /iV- 
amples: Mectromagnetic energy is 
lost when radio waves travel through 
space. Acoustic energy is lost when 
sound waves travel through the 
atmosphere or any other medium. 

absorption coejQELcient 1. A incasun^ of 
the sound-absorbing characitoristics 
of a material. 2. The ratio of th(‘. 
linear rate of change of intensity of 
X rays in a given uniform matc^riai 
to the intensity at a given point. 

absorption current A component of 
dielectric current which, in an iin per- 
fect dielectric, is proportional to the 
rate of accumulation of electric charge's 
within the dielectric, 

absorption modulation Modulation pro- 
duced in radio transmission by varying 
the radiation resistance of the trans- 
mitting antenna in accordance with 
the intelligence to be transinitt^^d, 
thereby varying the power radiat(Ml 
by the antenna. Absorption modula- 
tion may be aceornpljshod djrprily 
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A-C GENERATOR 


with a microphone or by means of 
vacuum-tube circuits. Such systems 
of modulation are seldom used with 
modern radio transmitters. 

absorption spectrum Dark lines or 
gaps in a spectrum which are due to 
the absorption of certain rays by gas, a 
solution, or other absorbing material. 

absorption wavemeter An instrument 
for measuring wavelength by tuning a 
resonant circuit until it absorbs 
maximum energy from the source 
whose wavelength is being measured. 

abvolt The centimeter-gram-second 
electromagnetic unit of potential dif- 
ference. A difference of potential 
of one al)volt exists between two points 
when one erg of work is required to 
transfer one abcoulomb of positive 
electricity from the point of lower 
potential to the point of higher 
potential. One abvolt is equal to 
10"* volt. 

a-c‘ ' Abbreviation for alternating cur- 
rent. Same abbreviation used for 
noun and adjective. 


ExampUa: R' is read ‘*R prime. 
R” is read “i? double prime.” 

accentuation 1. Emphasizing a certain 
band of frequencies in an audio- 
frequency amplifier. 2. The method 
of placing emphasis on the higher 
audio frequencies in the audio-fre- 
quency amplifier of a frequency- 
modulated transmitter. 

accentuator A network, or circuit, used 
for accentuation. 

acceptance test A test made to dera- 
onstrate the degree of compliance 
of a device with the purchaser’s 
requirements. 

acceptor circuit A series resonant cir- 
cuit; that is, a circuit having minimum 
impedance at its resonant frequency. 

accumulator British term for storage 
battery. 

accuracy Freedom from mistakes or 
errors. Accuracy refers to ‘ over-all 
final results, while precision refers 
only to the accuracy of the measuring 
instrument used. 


accelerating anode See acederating eleo- 
Irode. 

accelerating electrode 1. An electrode 
used in cathodo-ray tubes and other 
electronic tubes to increase the velocity 
of the electrons in a beam. Such an 
, electrode is operated at a high positive 
potential with respect to the cathode. 
2. An electrode used for drawing 
electrons away from a light-sensitive 
(uithodo of a Farnsworth image dis- 
sector tubc^ for a television camera. 

acceleration The rate at which the 
velocity of a body changes. 

acceleration voltage ITic voltage be- 
tween the cathode and anode in a 
v<do(*.ity-nu)clulati<)n tube. This volt- 
age (letcirmines the average velocity 
of the electrons in the beam. Also 
called beam voltage. 

accent A mark sometimes used to 
distinguish similar symbols reprerent- 
ing different quantities or conditions. 
A single accent is read “prime”; a 
double accent is read “double prime.” 


a-c/d-c receiver A radio receiver de- 
signed to operate either from an 
alternating-current or a direct-current 
power line. Often called universal 
receiver. 


acetate The basic ingredient in certain 
varnish formulas originally used for 
coatings of instantaneous recording 
disks. Modem disks employ different 
and superior coatings. 

acetate disk A phonograph record made 
from an acetate compound. 


a-c generator 1. A rotating electric ma- 
chine, generally known as an alter- 


nator ^ that con- 
verts mechanical 
power into alter- 
nating-current 
power. 2 . A 
vacuum-tube oscil- 
lator, or any other 
device, that is de- 
signed for the pur- 
pose of producing 
an alternating 
current. 



Simplest workable ro- 
tating a-o generator. 
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ACHROMATIC LENS 


achromatic lens A lens that has been 
corrected for chromatic aberration. 
Ordinarily, the correction consists of 
attempting to combine all colors of 
light rays at the same point of focus 
in order to produce an image that is 
almost free from color fringes. This 
is accomplished by combining a 
convex lens of crown glass with a 
concave lens of flint glass. 

admc lines On a magnetic map, 
lines pp,ssing through points of equal 
magnetic inclination or dip. Also 
called iaoclinic lines. 




Acorn tub^, with constructional details of a 
typical tube. 


«com tube An acom-shaped vacuum 
tube designed for ultrahigh frequencies, 
having low interelectrode capacitance 
because of the small size of the elec- 
trodes, and low electron transit time 
because of close spacing of the elec- 
trodes. The electrode leads are 
brought directly out through the sides 
of the tube, there being no base. 

acoustic 1. The science that deals with 
the production, transmission, and 
effects of sound. 2. Those charac- 


teristios of a room or location which 
control the reflections of sound waves 
and therefore determine the effective- 
ness of a public-address system at that 
location. The acoustics of a room 
are good if sounds can be heard 
distinctly by listeners in all parts of 
the room. 

acoustic absorptivity The ratio of the 
sound energy absorbed by a surface 
to that arriving at the surface. 

acoustic capacitance See acoustic com- 
pliance. 

acoustic daiifier A system of cones 
loosely attached to the baflle of a 
loudspeaker and designed to vibrate 
and absorb energy during sudden 
loud sounds in order to suppress these 
soxinds. 

acoustic compliance 1. A measure of 
the volume displacement of a sound 
medium when subjected to sound 
waves. 2. That type of acoustic 
reactance which corresponds to capaci- 
tive reactance in an electrical circuit. 
Also known as acoustic capacitance. 

acoustic feedback The feedback of 
sound waves from a loudspeaker to a 
preceding part of an audio system, 
such as to the microphone, in such a 
manner as to aid or reinforce the 
input. This generally causes howling. 
Also called acoustic regeneration, 

acoustic filter A sound-absorbing device 
that selectively suppresses certain 
audio frequencies. 

acoustic impedance The acoustic im- 
pedance, on a given surface of a sound 
medium, is the force per unit area on 
the surface divided by the flux through 
that surface. It is expressed in ohms 
and is equal to the mechanical imped- 
ance divided by tie surface area. 
The real component of acoustic im- 
pedance is acoustic resistance, and 
the imaginary component is acoustic 
reactance. 

acoustic inertance That type of acoustic 
reactance which corresponds to induc- 
tive reactance in an electrical circuit. 
It results from the inertia or the 
effective mass of the medium, and is 
expressed in acoustic ohms. 



AaiVE MATERIAL 


acoustic intrusioxi detector A burglar 
alarm that is responsive to sounds 
produced by an intruder. It generally 
consists of one or more microphones, 
concealed or otherwise mounted near 
the vault or other object to be pro- 
tected, connected to audio amplifiers 
that transmit a warning signal and 
give an alarm when sounds exceed a 
predetermined normal level. 

acoustic labyrinth A special bafSle 
arrangement used with a loudspeaker 
to prevent cavity resonance and rein- 
force bass response. 

acoustic line The acoustic equivalent 
of the sound chamber at the rear of a 
loudspeaker. 

acoustic ohm An acoustic resistance, 
acoustic reactance, or acoustic imped- 
ance has a magnitude of one acoustic 
ohm when a sound pressure of one 
dyne per square centimeter produces a 
volume velocity of one cubic centi- 
meter per second. 

Acousticon A type of hearing aid having 
a construction similar to that of a 
telephone receiver. 

acoustic pickup The pickup employed in 
early nonelectrical phonographs, in 
which the needle was directly linked 
to the flexible diaphragm of the sound 
box. 

acoustic radiator That part of a loud- 
speaker, headphone, or other sound- 
producing device at which sound 
waves originate. Examples of acoustic 
radiators are the cone of a loudspeaker 
and the diaphragm of a headphone 
unit. 

acoustic reactance The imaginary com- 
ponent of acoustic impedance. Acous- 
tic reactance depends on the inertia 
and elasticity of the medium through 
which the sound travels, and is ex- 
pressed in acoustic ohms. 

acoustic regeneration The feedback of 
sound waves from a loudspeaker to a 
preceding part of an audio system, 
such as to the microphone, in such a 
manner as to aid or reinforce the 
input. This generally causes howling. 
Also called acoustic feedback. 


acoustic resistance The real component 
of acoustic impedance. Acoustic re- 
sistance is responsible for the dis- 
sipation of energy due to friction 
between the molecules of the air or 
other medium through which sound 
travels. It is expressed in acoustic 
ohms and is analogous to electrical 
resistance. 

acoustic treatment The use of sound- 
absorbing materials to give a room a 
desired degree of freedom from echo 
and reverberation. 

a-c plate resistance The opposition 
that the plate circuit of a vacuum 
tube offers to a small increment of 
plate voltage. It is the ratio of a 
small change in plate voltage to the 
resulting change in plate current, 
other tube voltages remaining con- 
stant. Alternating-current plate re- 
sistance is usually designated by Rp 
and is expressed in ohms. Often called 
dynamic plate resistance, 

a-c receiver A radio receiver designed 
to operate only from an alternating- 
current power line. 

a-c resistance The total resistance 
offered by a device in an alternating- 
current circuit, including resistance 
due to eddy current, hysteresis, 
dielectric, and corona losses as well as 
the direct-current resistance. Also 
called high-frequency resistance and 
radio-frequency resistance. 

actinium A radioactive element with 
atomic number 89. 

action current A brief and very small 
electric current flowing in a nerve 
during a nervous impxilse. 

activation To make active, as to make 
certain substances radioactive or cap- 
able of reacting to radiant energy, 
current flow, etc. 

active electric network An cloctrio 
network, or circuit, containing one or 
more sources of energy. 

active material The lead oxides or other 
active substances in the plates of a 
storage battery. The active material 
undergoes reversible chemical changes 
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during the processes of charging and 
discharging the battery. 

active power The average value of 
power consumed by a circuit during 
one complete cycle of alternating 
current. Also called actual powers 
true poweTj or simply power, and 
measured in watts. 

active transducer A transducer con- 
taining one or more sources of power. 

actual power Active power. 

acute angle An angle numerically 
smaller than a right angle; that is, 
an angle less than 90 degrees. 

a-c welder A welding machine utiliz- 
ing alternating current for welding 
purposes. 

acyclic Following no regularly repeated 
cycles of variations. 

acyclic machine A direct-current ma- 
chine in which the voltage generated 
in the active conductors maintains 
the same direction with respect to those 
conductors at all times. 

adapter A device used to change the 
terminal arrangement of a circuit or 
part. Examples: An antenna adapter 
for power lines, an output meter 
adapter for test purposes, and a 
phonograph and microphone adapter 
for radio receivers. 

Adcock antenna A directional antenna 
system consisting of a pair of spaced 
vertical wires and arranged so that 
the horizontal connecting wires have 
little or no pickup. The system is 
rotatable for direction-finding pur- 
poses. Sometimes the system com- 
prises two pairs of wires mounted at 
right angles to each other and con- 
nected in a goniometer arrangement; 
in this case the structure is stationary 

Adcock direction finder A spaced an- 
tenna direction finder using vertical 
antennas, and designed to minimize 
the response due to horizontally 
polarized components of the waves. 
It may employ spaced vertical dipoles 
(H type), may have the lower ends 
of opposite antennas connected directly 


and symmetrically to the receiver 
(U type), may have the antennas 
coupled to the receiver by transformers 
and subsidiary circuits, or may have 
antenna-ground circuits that are made 
electrically symmetrical about the 
coupling to the receiver by the inser- 
tion of suitable impedances in the an- 
tenna circuits. 



Simplified diagram of an Adoook radio diroo- 
tion finder. 


Adcock system A radio direction-find- 
ing system utilizing an Adcock an- 
tenna. 

adjacent-channel selectivity A charac.- 
teristic of a receiver which governs 
its ability to reject stations on channels 
adjacent to that of the desired station. 



Adjustable resistor, with Bynibol. 


adjustable resistor A resistor whose 
value can be changed by mechanical 
means. It is usually a wire-wound 
^ unit with the resistance wire partly or 
completely exposed. 

adjustable-speed motor An electric mo- 
tor whose speed can be varied over a 
considerable range by varying either 
the armature or field current or both. 
Usually a shunt-wound direct-current 
motor, which is used with electronic 
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motor control when operated from an 
alternating-current line. 

adjustable voltage divider A wire- 
wound resistor having one or more 
movable terminals that can be slid 
along the length of the exposed resist- 
ance wire until the desired voltage 
values are obtained. 

ad lib To speak on the spur of the 
moment (without a previously pre- 
pared script) during a radio broadcast 
or other performance. 

admittance A measure of how readily 
alternating current will flow in a 
circuit. It compares with conductance 
in direct-current circuits, and is the 
reciprocal of impedance. Admittance 
is expressed in mhos and designated 
by y. 

Advance An alloy of copper and nickel 
used in the construction of clo<‘,trical 
instruments. 

advance ball A rounded support, often 
of sapphire, that rides ahead of or 
beside the cutting stylus of a sound 
recorder. The ball maintains a uni- 
form depth of cut regardless of surface 
irregularities in the disk. 

aerial A conductor or system of con- 
ductors for radiating or receiving radio 
wavers, exclusive of tlio means for 
connecting its main portion with the 
associated apparatus. Now more gou- 
crally called antonna, 

aeronautical ground radio station A 
radio station operutcKl for the purpose 
of providing point-to-point and air- 
ground comniuuiciition in connection 
with the operation of aircraft. 

aeronautical radio service A radio serv- 
ice c.arri(d on between air(‘.raft sta- 
tions and land stations and by aircraft 
stai ioiiH among themstdves. This term 
also api)li<^s to special radio services 
inteiuled to ensure the safety of air 
navigation. 

aeronautical radio station A land sta- 
tion (‘.arrying on a service with aircraft 
stations. It may bo a fixed station 
assigned also to communicate with 
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aircraft stations; in this case it is 
considered as an aeronautical station 
only for the duration of its service 
with aircraft stations. 

aerophare A radio beacon utilized in 
aeronautical services for air navigation 
purposes. 

a-f Abbreviation for audio frequency. 
Same abbreviation used for noun 
and adjective. 

afe Abbreviation for automatic fre- 
quency control. 

afterglow The persistence of luminosity 
in a gas-discharge tube after the volt- 
age has been removed, or the per- 
sistence of luminosity on the screen 
of a cathode-ray tube after the electron 
beam has moved. 

aging Allowing a permanent magnet, 
capacitor, meter, or other device to 
remain in storage for a period of time, 
sometimes with voltage applied, until 
the characteristics of the device 
become essentially constant. 

agriculture service A limited radio- 
communication service carried on 
between point-to-point stations for 
the transmission of agricultural-market 
information. 

AIEE Abbreviation for American In- 
stitute of Electrical Engiiujcrs. 

air capacitor A capacil^r having only 
air as the diolocjtric material between 
its plates. 



Air t.riniitLor (uipuciior. 


air-core coil A coil with no iron in its 
magnetic circuit (no iron inside or 
outside the wire). 

air-core transformer A transfornior 
having two or more coils wound on a 
fiber or other nonmagnetic form, 
and having no iron in its magnetic 
circuits. Usually designed for use 
as a radio-frequency transformer, inter- 



AIRCRAFT BONDING 


mediate-frequency transformer, an- 
tenna coil, or oscillator coil. 

aircraft bonding Electrically connecting 
all metal parts of an aircraft, including 
the engine and all metal covering on 
wiring, to prevent electric interference 
with radio communication and to 
prevent fires arising from arcing 
between adjacent metallic parts due 
to static electricity or radio-frequency 
voltages. 

aircraft radio station A radio station 
on board any aircraft. 

air-ground radio frequency A frequency 
specified or agreed upon for trans- 
missions from an aircraft station to an 
aeronautical ground station. Trans- 
missions in the opposite direction use 
a ground-air radio frequency. 

air navigation radio aids Aeronautical 
ground stations, aeronautical radio 
beacons, aeronautical direction-finding, 
and similar aids. 

airplane dial A radio receivei dial having 
a pointer rotating over a scale to indi- 
cate the frequency of the station to 
which the receiver is tuned. 

airplane insulator A 
streamlined insula- 
tor used for radio 
antennas on aircraft 
and other antennas. Airplane insulator. 

airport control station A radio station 
provided for fiumishing communica- 
tions limited to actual aviation needs 
between an airport control tower and 
aircraft stations in the immediate 
vicinity of the airport. 



An airport control station controls, by radio, 
the landing and takeoff of all traffic. 


airport runway beacon A radio-range 
beacon that defines one or more 
approaches to an airport. 

airport traffic control tower A facility 
established to provide adequate super- 
vision of air traffic within an airport 
control sector by means of radio, 
lights, or other signals. 

alcohol torch A torch that uses alcohol 
for fuel and provides a flame of 
sufficient temperature for soldering 
purposes. 

Alezanderson alternator A mechani- 
cal alternating-current generator used 
in the early days of radio to gener- 
ate radio-frequency energy for trans- 
mission. 

align 1. To adjust two or more res- 
onant circuits so they will satis- 
factorily respond to a given frequency. 
2. To position parts so they are all 
in a straight line or so that mounting 
holes coincide. 

aligning plug The plug in the center of 
the base of an octal, loktal, or other 
tube, having a single vertical projecting 
rib that prevents the tube from being 
inserted incorrectly in its socket. 



Aligning ioolK. 


aligning tool A small screwdriver, 
socket wrench, or special tool con- 
structed partly or entirely of non- 
magnetic materials. Such a tool is 
used to align or neutralize radio 
circuits by adjusting trimmer capaci- 
tors or adjustable coils provided for 
the purpose. 

alignment The process of adjusting 
tuned circuits in radio equipment in 
order that they will respond properly 
to a given frequency. 

alignment chart A chart or diagram 
on which equations can be solved 
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ALTERNATING CURRENT 


graphically by placing a straightedge 
on the two known values and reading 
the answer where the straightedge 
crosses the scale for the unknown value. 
Also called nomogram or nojnograph. 

alive A term applied to a circuit that 
is connected to a source of voltage. 

Allen screw A setscrew or cap screw 
having a hexagonal hole or socket in 
the head. 

Allen wrench A wrench, consisting 
essentially of a hexagonal rod, used 
to turn an Allen screw. 

alligator dip A long, narrow spring clip 
with meshing jaws. Mainly \ised 
with test leads to make temporary 
connections quickly. 



Alligator clips. 


all-metal tube A vacuum tube having 
a metal envelope, with electrode leads 
passing through glass beads fused 
into the metal housing. All-metal 
tubes for receiving circuits have an 
octal base. Usually called metal tube, 

allochromatic Having photoelectric 
properties due to microscopic particles 
occurring naturally in a crystal or as a 
result of exposure to certain radiations. 
A crystal is idiochroniatic when its 
photoelectric properties are charac- 
teristic of the pure crystal material 
itself. 

alloy A mixture or combination of two 
or more metals. Example: Brass is 
an alloy of copper and zinc. 

all-pass filter A filter having zero 
attenuation for all frequencies from 
zero to infinity. It can be used to 
introduce phase shift without afiecting 
attenuation, as in a phase equalizer, 
or it can be used to introduce a time 
delay. 


Allstrfim relay A highly sensitive relay 
in which an electromagnet, energized 
by the weak current to be detected, 
deflects a mirror and causes a beam of 
light to fall on a selenium cell, produc- 
ing therein a change of current that 
actuates an ordinary relay. 

all-wave antenna A receiving antenna 
so constructed that it responds reason- 
ably well to a wide range of frequencies. 

all-wave oscillator See aU-^ave signal 
generator. 

all-wave receiver Term commonly used 
to designate a radio receiver capable 
of being tuned from about 535 to at 
least 20,000 kilocycles. 

all-wave signal generator A test in- 
strument capable of generating an 
unmodulated or tone-modulated radio- 
frequency signal at any frequency 
needed for aligning or servicing radio 
receivers and amplifiers. Also called 
an alUwave osdUator^ signal generator^ 
or test osdUaior. 

alnico An alloy consisting chiefly of 
aluminum, nickel, and cobalt. It 
has high retentivity and is used to 
make powerful small-size permanent 
magnets which hold their magnetism 
indefinitely. 

alpha Greek letter a. Often used to 
designate angles or quantities. 

alpha particles Positively charged parti- 
cles, each consisting of a helium 
nucleus (fo\ir protons and two elec- 
trons), given ojff by radioactive bodies. 

alpha rays Bays of alpha particles 
emitted from certain types of radio- 
active elements. They are slightly 
deflected by a magnetic field and are 
powerful ionizers. 

alternating current An electric current 
that is continually varying in value 
and reversing its direction of fiow 
at regular intervals. Each repetition, 
from zero to a maximum in one direc- 
tion and then to a maximum in the 
other direction and back to zero, is 
called a cycle. The number of cycles 
occurring in one second is called the 
frequency. 
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ALTERNATING QUANTITY 


alternating quantity A periodic quantity 
whose average value is zero over a 
complet/C cycle. 

alternating voltage The voltage devel- 
oped across a resistance or impedance 
through which alternating current is 
flowing. This voltage is continually 
varying in value and reversing its 
direction at regular intervals. See 
alternating current. 

alternation One half of a cycle, con- 
sisting of a complete rise and fall of 
voltage or current in one direction. 
Example: There are 120 alternations 
per second in 60-cycle alternating 
current. 

alternator An electric generator that 
generates an alternating voltage when 
its rotor or stator is rotated by a motor, 
an engine, or other means. 

alternator transmitter A radio trans- 
mitter that utilizes radio-frequency 
power generated by a radio-frequency 
alternator, such as the Alexanderson 
alternator. 

altimeter An instrument used in air 
navigation to indicate the vertical 
distance above a specified plane. 
This plane may be sea level, ground 
level at the point of measurement, or 
ground level at some other point to 
which the ^timetcr was originally 
calibrated. Ordinary altimeters uti- 
lize changes in barometric pressure 
, with altitude. Modem electronic al- 
timeters depend on the time it takes 
..for a sound wave or a radio wave to 
travel down to earth and be reflected 
back to the aircraft. 

altitude The perpendicular distance 
from a reference line or level to 
an object or point in space. 

aluminum, A lightweight silvery white 
metal used extensively in radio for 
foil plates of capacitors, for housings, 
for shielding purposes, for plates of 
tuning capacitors, etc. 

aluminum base The aluminum disk 
on which a lacquer or other coating is 
applied in some types of recording 
disks. 


a-m Abbreviation for amplitude modu- 
lation. Same abbreviation used for 
noun and adjective. 

amateur A person who operates and 
experiments with transmitters, re- 
ceivers, or other electronic equipment 
as a hobby and not for profit. Some- 
times called a ham. 

amatetir bands Bands of frequencies 
assigned exclusively to radio amateurs. 

amateur operator A person holding a 
license, issued by the Federal Commun- 
ications Commission or by correspond- 
ing authorities in other countries, 
authorizing that person to operate a 
licensed amateur radio station. 

amateur portable-mobile station An 
amateur station that may be con- 
veniently transferred to or from a 
mobile unit and is ordinarily used 
while such mobile unit is in motion. 

amateur portable station An amateur 
station that may conveniently be 
moved about from place to place but 
is not operated while in motion. 

amateur radio communication Radio 
communication between amateur sta- 
tions solely with a personal aim and 
without pecuniary interest. 

amateur service A radio service carried 
on by amateur stations. 

amateur station A radio station owned 
and operated by an amateur for 
personal two-way communication with 
other amateurs, and licensed accord- 
ingly by the Federal Communications 
Commission or by corresponding au- 
thorities in other countries. 

amateur station call letters A group 
of letters and numbers assigned to a 
licensed amateur for identification 
purposes when on the air. United 
States amateur calls begin with W 
(K for United States possessions), 
followed by a location-indicating nu- 
meral and two or more additional 
letters. 

amber A yellowish or reddish-brown 
translucent fossil resin having excel- 
lent insulating qualities. 
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AMPLIFICATION FAQOR 


ambient temperature The temperature 
of the air in the immediate vicinity. 

American Morse code A dot-dash code 
used in wire telegraphy. It ^ffers 
considerably from the International 
Morse code used in radio, having a 
different spacing method and some 
entirely different letter codes. 

American wire gage The system com- 
monly used in the United States for 
specifying the size of a conductor. 
Wire sizes range from 0000 for the 
largest (0.46 inch diameter) to 40 and 
higher for the smallest diameters. 
Abbreviated AWG. Formerly called 
Brown and Sharpe gage (B & S 
gage). 

ammeter An instrument used for meas- 
uring the amount of current in 
amperes. A meter that indicates 
the current value in milliamperes is 
a milliammetcr, and one that indi- 
cates values in microamperes is a 
microaTnmeter. 

amp Abbreviation for ampere, the prac- 
tical unit of current. 

amperage 1. The amount of current 
in amperes. 2. The maximum cur- 
rent indicated by an ammeter of the 
dead-beat type when connected di- 
rectly to the terminals of a primary 
(*,ell or battery by wires which together 
with the meter have a resistance of 
0.01 ohm. 

ampere Tho practical unit of current. 
One ampere will flow through a resist- 
ance of one ohm when a difference of 
potential of one volt is applied across 
its terminals. 

ampere-hour A unit of quantity of 
electricity equal to a current of one 
. ampere flowing for one hour. Multi- 
plying current in amperes by the time 
in hours which it flows gives ampere- 
hours. This rating is used chiefly 
to indicate the amount of energy that 
a storage battery can deliver before 
it needs recharging, or that a primary 
battery can deliver before it needs 
replacing. 

ampere-hour capacity 'fho number of 
iunpere-hours that can be delivered 


by a storage battery or other battery 
under specified conditions of tempera- 
ture, rate of discharge, and final 
voltage. 

ampere-hour meter A naeter that reg- 
isters the quantity of electricity in 
ampere-hours. 

Ampere’s law The magnetic intensity 
at any point near a current-carrying 
conductor can be computed on the 
assumption that each infinitesimal 
length of the conductor produces 
at the point an infinitesimal magnetic 
density. The resulting magnetic in- 
tensity at the point is the vector 
sum of the contributions of all the 
elements of the conductor. Also called 
Biotr-Savart*8 laWj but neither man 
stated this law in its final differential 
form. 

Ampere’s rule The magnetic field sur- 
rounding a conductor will have a 
counterclockwise direction when the 
electron flow is away from the observer. 

ampere -turns The product obtained by 
miiltiplying the number of turns in a 
coil by the current in amperes flowing 
through the coil. 

amp-hr Abbreviation for ampere-hour. 

amplidyne A dynamoelectric amplifier 
for power control, having a construc- 
tion like that of a generator but 
utilizing special windings in such a 
way that amplification ratios as high 
as 10,000: 1 may be obtained. 

amplification The process of increasing 
the strength (current, voltage, or 
power) of a signal. Voltage amplifica- 
tion is the ratio of the output signal 
voltage to the input signal voltage. 
Current amplification is the ratio of 
the output signal current to the input 
signal current. Power amplification 
is the ratio of the signal power de- 
livered by the output circuit to the 
signal power supplied to the input 
circuit. 

amplification factor The ratio of the 
change in plate voltage to a change 
in control-electrode voltage, under 
the conditions that the plate current 
remains unchanged and that all other 



AMPLIFIER 


electrode voltages are maintained 
constant. 

amplifier A device for increasing the 
power associated with a phenomenon 
(such as a signal) without appreciably 
altering its quality. An amplifier 
usually contains one or more vacuum 
tubes and associated parts. Basic 
types of amplifier circuits used in radio 
are cZoss A, AB, B, and C amplifiers. 
The output wave of an amplifier is 
an enlarged reproduction of the 
essential features of the input wave. 

amplify To increase in magnitude. 

amplitude The amount of variation 
of an alternating quantity from its 
zero value. 

amplitude distortion A type of distor- 
tion that occurs in an amplifier 
or other device when output wave 
forms do not exactly follow those of 
the input voltage or current. The 
result .s a production of harmonics 
that were not present in the original 
signal. 

amplitude fading Fading in which the 
amplitudes of all frequency compo- 
nents of a modulated carrier wave are 
uniformly attenuated. In selective 
fading, only part of the modulated 
signal band is affected. 

amplitude-frequency distortion That 
form of wave distortion in which the 
relative magnitudes of the different 
frequency components of the wave 
are changed. Also called attenwjr 
ti<m distortion or aUenwtioiv-frequency 
distortion, 

amplitude limiter A circuit or stage 
that automatically reduces the ampli- 
fication for signal peaks exceeding a 
predetermined value, so as to maintain 
amplitudes of all components of a 
signal below this value. 

amplitude-modulated transmitter A ra- 
dio transmitter that transmits an 
amplitude-modulated wave. 

amplitude-modulated wave A sinusoi- 
dal wave whose envelope contains a 
component similar to the wave form 
of the signal to be transmitted. 
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amplitude modtdation A method of 
modulating a carrier-frequency current 
by causing the amplitude of this 
current to vary above and below its 
normal value in accordance with the 
audio or other signal to be transmitted. 

amplitude resonance Resonance in 
which any change in the period or 
frequency produces a decrease in the 
amplitude of the oscillation of the 
system. 

amplitude separator The television re- 
ceiver ‘circuit that separates the 
control impulses from video signals. 
Also called clipper or synchronizing 
separator, 

analyzer 1. General term for a test 
instrument used in servicing radio 
equipment and checking radio parts. 
It sometimes includes a special plug-in 
system known as a socket analyzer, 
which in effect brings the terminals of a 
tube to the instrument itself for con- 
venience in making measurements un- 
der operating conditions. 2. A Nicol 
prism or other device for detecting 
and testing polarized light. 

anasligmatic lens A lens in which 
astigmatism has been corrected, so 
that the lens forms point images of 
object points. 

anelectrotonus The state of reduced 
^citability of a nerve or muscle that 
is near the positive electrode or anode 
during passage of direct current 
through living tissue. 

anemometer An instrument for meas- 
uring the velocity of the wind. 

aneroid barometer An instrument for 
measuring the pressure of the atmos- 
phere, consisting of a hollow corrugated 
metal container from which air has 
been partially exhausted. The walls 
are sufficiently thin so that the con- 
tainer changes its form in proportion 
to changes in air pressure. A pointer 
attached to the container moves over 
a scale calibrated to read pressure in 
inches of mercury or altitude in feet 
above sea level. 

angle An angle is formed when two 
straight lines meet. The lines are 



ANISEIKON 


called the sides of the angle, and the 
intersection is called the vertex. 
An acute angle is less than 90 degrees, 
a right angle is 90 degrees, and an 
obtuse angle is greater than 90 degrees. 

ang^e of arrival The angle made be- 
tween the surface of the earth and the 
line of propagation of a radio wave 
arriving at a receiving antenna. 

angle of beam That angle which 
encloses the greater part of the energy 
transmitted from a directional antenna 
system. 

angle of departure The wave angle of 
the line of propagation, on departing 
from the transmitting antenna, of a 
radio wave. 


angle of incidence The angle measured 
between a wave, ray, or beam arriving 
at a surface and the perpendicular 
to the surface at the point of arrival. 


Normal 

Incident I Reflected 

ray Angle of i Angle of ray 
Jncidence I ref kef ion 


Angle .Refracted 

refraefron 

Angles involved when a ray strikes u surface. 


angle of lag The angle with which one 
alternating electrical quantity lags 
behind another quantity in time, 
expressed in degrees (1 cycle = 360 
degrees) or in radians (1 cycle = 27r 
radians). 


angle of lead 1. The angle with which 
one alternating quantity leads another 
quantity in time, expressed in degrees 
or in radians. 2. The angle through 
which the commutator brushes of a 
direct-current generator or motor 
must be moved from the normal 
position to prevent sparking. 

angle of radiation The angle between 
the surface of the earth and the center 
of the beam of energy radiated upward 


into the sky from a transmitting 
antenna. 

angle of reflection The angle measured 
between a wave, ray, or beam leaving 
a surface and the perpendicular to the 
surface. 

angle of refraction The angle measured 
between a ray or beam refracted from 
a surface and the perpendicular to 
the surface. 

angstrom unit A unit of measurement 
of the wavelength of light and other 
radiation, equal to one ten-millionth 
millimeter, which is 10“* centimeter. 

angular distance Distance expressed 
in radians or equivalent angular 
measure. It is equal to the distance 
in wavelengths multiplied by 27r 
radians or by 360 degrees. 

angular frequency Frequency expressed 
in radians per unit of time. It is 
equal to the frequency in cycles midti- 
phed by 2t. Also called radian 
frequency, 

angular leng^ The length expressed 
in radians or equivalent angular 
measure. It is equal to the length in 
wavelengths multiplied by radians 
or 360 degrees. 

angular velocity The speed of a rotating 
object measured in radians per second 
and generally designated by the Greek 
letter omega &>. In the case of a 
periodic quantity such as an alter- 
nating current, the angular velocity is 
equal to times the frequency. 

anion One of the negative ions that 
nfoves toward the anode in a discharge 
tube, electrolytic cell, or similar ap- 
paratus. The corresponding positive 
ion is called the cation. 

anlseikon An electronic device for de- 
tecting cracks and flaws in materials 
and for detecting any change in the 
appearance of a space by projecting 
onto a pair' of photoelectric cells the 
image of the space to be supervised. 
A grating nJled with variable-area 
opaque and transparent squares is 
mounted in front of the cells. The 
objects in the field of view are imaged 

13 



ANNULAR 


at unequal sizes, and movement of an 
object transfers its image from an 
opaque to a transparent square in 
such a way as to vary the amount of 
light reaching one of the photoelectric 
cells. 

annular Ring-shaped. 

annunciator A signaling apparatus, gen- 
erally operated electromagnetically. 
The electromagnet allows a small 
shutter to drop and reveal the number 
of the calling push-button station. 

anode That electrode of an electron 
tube toward which the principal elec- 
tron stream flows. It is at a positive 
potential with respect to the corre- 
sponding negative electrode called the 
cathode. In radio tubes it is usually 
called the plate, and is identified by 
the letter P. 

anode current The current passing to 
or from an anode. 

anode-ray current A current in a 
rarefied gas, coinprising the movement 
of positively charged particles. Also 
called po$itive-ray current. 

anode rays Positively charged particles 
that have their origin in the anode of 
an electron tube, and are of atomic 
dimensions. 


cathode of sodium or other material 
and a copper anode. 

ant. Abbreviation for antenna. 

antenna A conductor or system of con- 
ductors for radiating or receiving radio 
waves, exclusive of the means for 
connecting its main portion with the 
associated apparatus. The raised hor- 
izontal portion of an overhead antenna 
was formerly called an aerial. 

antenna adapter An antenna eliminator. 

antenna array An arrangement of two 
or more antennas coupled together in 
such a way as to give desired direc- 
tional characteristics. 



Horizon 

Single half-wave on+enna 

Horizon 
^-element antenna 



Horizon 

6-elemen+ antenna 

Yeriicul radiation patterns of various an- 
tenna arrays. 


anode voltage The potential difference 
existing between the anode and the 
cathode of an electron tube. 

anodize To place a protective film of 
metal on a metal object by electrolytic 
action. 


anteima coil That coil in a radio re- 
ceiver through which antenna current 
flows. The coil is usually connected 
between the antenna and ground ter- 
minals inside the set, and is induc- 
tively coupled to a secondary coil in 
the grid circuit of the first stage. 


anolyte The solution adjacent to the 
anode in an electrolytic cell. The 
catholyte is adjacent to the cathode. 

anotron A cold-cathode glow discharge 
vacuum-tube rectifier having a large 


antenna coupler 1. A radio-frequency 
transformer used to connect an an- 
tenna to a transmission line or to 
connect a transmission line to a radio 
receiver. 2. A radio-frequency trans- 





VERTICAL 
SINGLE-WIRE 
ANTENNA 



GUYED 

VERTICAL 

ANTENNA 


SELF- 

SUPPORTING 
TOWER 



Types of broadcast autenuas. The single towers* are insulated from the ground. 


l3S\ 


TOWER 
WITH 
TOP HAT 
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ANTENNA RESISTANCE 


OrRECT 

DIRECT CAPACITIVE INDUCTIVE INDUCTIVE 
C0UPUN6 COUPLING COUPLING COUPLING 



VariouH antenna ooupling oirouits for re- 
ceivers. 


antenna gain The effectiveness of a 
directional antenna in a particular 
direction as compared with some stand- 
ard antenna. It is usually expressed 
as the ratio of the standard antenna 
power to the directional antenna 
power that will produce the same 
field strength in the desired direc- 
tion. Antenna gain is usually ex- 
pressed in decibels. 


former, Jink circuit, or tuned line used 
to transfer radio-frequency energy 
from the final plate tank circuit of a 
transmitter to the transmission line 
feeding the transmitting antenna. 

antenna current The radio-frequency 
current that flows in an antenna. 

antenna effect One cause of errors in a 
radio direction flnder. It is due to 
capacitance between the loop antenna 
and the ground. 



Receivuig antenna subetitute that uhC 8 the 
house wiring as an antenna. It usually con- 
tains un inductor and a oapaoitor. 

antenna eliminator A device that per- 
mits using any wall outlet for the 
antenna and ground connections of a 
radio receiver. It ordinarily provides 
connections through capacitors to the 
power-lino wires. Usually satisfac- 
tory only for local-station reception. 
Also called antenna adapter. 

antenna field gain A Federal Com- 
munications (Jommission television 
standards figure of merit for the effec- 
tiveness of a transmitting antenna. 
It is a measure of the effective free 
space field intensity, measured in the 
horizontal plane, produced by a 
transmitting antenna at a distance of 
one mile with an antenna input power 
of one kilowatt. Antenna field gain 
is expressed in millivolts per meter. 



Frequency modulation and television re- 
ceiving antenna oovering the range of 40 to 
90 megacycles and employing Q method of 
coupling between the transmission line and 
the antenna, and method of mounting this . 
antenna on a mast with a reflector to seouro 
directional characteristics. 

antenna power The square of the an- 
tenna current of a transmitter multi- 
plied by the antenna resistance at the 
point where the current is measured. 

antenna reflector That portion of a 
directional antenna array that tends 
to reverse the direction of radio waves 
by reducing the field intensity behind 
the array and increasing it in the for- 
ward direction. 

antenna resistance A transmitting an- 
tenna rating expressing the total 
resistance of the antenna system at the 
operating frequency. The antenna 
resistance in ohms is equal to the power 
in watts supplied to the entire antenna 
circuit, divided by the square of the 
antenna current in amperes measured 
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ANTICAPACITANCE SWITCH 



Porcelain insulator at the foot of a steel 
transmitting antenna tower. 

at the point where power is supplied 
to the antenna. 

anticapacitance switch A switch de- 
signed to have minimum capacitance 
between its terminals. 

anticathode The target of an X-ray- 
tube, on which the stream of electrons 
from the cathode is focused and from 
which X rays arc emitted. It is 
usually made from platinum or tung- 
sten and is operated at a high positive 
potential with respect to the cathode. 
More often called target, 

antilog Abbreviation for antilogarithm. 

antilogarithm The number correspond* 
ing to a given logarithm. Example: 
If the logarithm of 563.2 is 2.75066, 
then 563.2 is the antilogarithm of 
2.75066. 

antimicrophonic Not affected by vibra- 
tions or by sound waves from a loud- 
speaker to the extent that feedback 
and howling occurs. 

antinode Any point, line, or surface in 
a stationary-wave system which has 
maximum amplitude at all times. The 
type of antinode is usually specified, 
since there can be antinodes of volt- 
age, current, pressure, etc. The cor- 
responding -term for zero amplitude is 
node. 

aperiodic Having no rhythm or repeti- 
tive characteristics, or no tendency to 
vibrate. A circuit that will not 


resonate in the tuning range is often 
called aperiodic. 

aperiodic antenna An antenna having 
essentially constant impedance over a 
wide range of frequencies. Examples 
are terminated rhombic antennas and 
terminated wave antennas. 

aperiodic damping That condition of a 
system in which the amount of damp- 
ing is so large that, when the system 
is subjected to a single disturbance, 
the system comes to a position of rest 
without passing through this position. 
The point of change between aperiodic 
and periodic damping is called critical 
damping. 

aperture The opening in a metal or 
other diaphragm on either side of a 
lens to limit the amount of light pass- 
ing through the lens. In ordinary 
cameras and television cameras, pro- 
visions are usually made to vary the 
size of the aperture. 

aplanatic lens A lens that has been 
corrected for chromatic and spherical 
aberration. 

apochromatic lens A lens that has been 
corrected for chromatic aberration for 
three colors. 

A power supply The battery, generator, 
or other voltage source that provides 
power for heating the cathodes of 
vacuum tubes. 

apparent power The power value ob- 
tained in an alternating-current circuit 
by multiplying the effective values of 
voltage and current. The result is 
expressed in volt-amperes, and must be 
multiplied by the power factor to 
secure the average or true power in 
watts. 

apparent reflectance The reflectance 
that a perfectly diffusing surface must 
have in order to produce, under the 
same angular conditions of illuminating 
and viewing, the same instrumental 
effect as the specimen being measured. 

Applegate diagram A diagram illus- 
trating the behavior of the electrons in 
a velocity-modulation tube, by show- 
ing the positions of electrons along the 
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Applegate diagram showing the location of 
the electron bunches in a klystron velocity- 
modulation tube as a function of time. 


drift space plotted as vertical coordi- 
nates against time along the hori- 
zontal axis. 

Appleton layer A region of highly 
ionized air in the ionosphere, capable 
of reflecting or refracting radio waves 
back to earth under certain conditions. 
It is made up of the Fi and layers, 
these being above the Ei and 
layers that make up the Kennelly- 
Heaviside layer. 

Aquadag A graphite coating on the 
inside of some cathode-ray tubes for 
collecting secondary electrons emitted 
by the screen. 

arbitrary constant A constant to which 
various values may be assigned by 
decision alone, with these values being 
unaffected by any of the variables in 
an equation. 

arc 1. A luminous glow formed by the 
flow of electric current through ionized 
air, gas, or vapor between separated 
electrodes or contacts. 2. A portion 
of the circumference of a circle. 

arcback Sudden failure of rectifier ac- 
tion in a mercury-vapor rectifier tube 
due to an internal fault. Sometimes 
caused by excessive density of mercury 
vapor resulting from overheating of 
the cathode. Also called backfire. 

arc converter A type of radio-frequency 
oscillator in which an electric arc is 
used in connection with a resonant 


circuit to generate a pulsating or alter- 
nating current. In effect, an arc 
converter changes direct current to 
alternating current. Once used ex- 
tensively in radio transmitters, but 
now found chiefly in induction heating 
units and occasionally in diathermy 
and similar medical equipment. 

arc furnace An electrothermic appa- 
ratus in which heat energy is produced 
by the flow of electric current through 
one or more arcs internal to the fur- 
nace. It may be a direct-arc furnace, 
indirect-arc furnace, or smothered-arc 
furnace. 

arcing The production of an arc, as at 
the brushes of a motor or the contacts 
of a switch. 

arc lamp An electric lamp in which the 
light is produced by an arc made when 
a current flows through ionized gas 
between two electrodes. 

arcronograph An apparatus for record- 
ing data on the exact cycle of current 
and voltage occurring in the circuit 
supplying a welding arc. It provides 
a measure of the quality of the weld 
and employs a thermionic tube as a 
relay. 

arc transmitter A radio transmitter 
employing an arc in the generation 
of radio-frequency oscillations. 

arc welding A fusion welding process 
in which welding heat is obtained from 
an arc either between the base metal 
and an electrode, or between two 
electrodes. 

argon An inert gas that gives a purple 
light when ionized, sometimes used in 
electronic tubes, electric lamps, and 
neon signs. 

argument 1. One of the independent 
variables upon which the value of a 
function depends. 2. The angle that 
fixes the direction of a complex number. 

arithmetic mean The average of a 
number of quantities, obtained by 
adding the quantities and dividing the 
result bv the number of quantities 
involved. 


ARMATURE 


armature 1. A piece of ferromagnetic 
material that is placed between or 
across the pole pieces of a magnet in 
such a maimer that it may have motion 
relative to the polo pieces. 2. The 
pivoted or spring-mounted iron por- 
tion of a magnetic loudspeaker, buzzer, 
relay, magnetic phonograph pickup, 
or other electromagnetic device that 
depends on physical motion of a part 
of its magnetic circuit. 3. The ro- 
tating part of an ordinary electric 
motor or generator, carrying con- 
ductors that move through the mag- 
netic field between the pole pieces. 

armature reaction Interaction between 
the magnetic flux of the armature and 
that of the field in an electric motor or 
generator, causing a redistribution 
of flux that must be taken into account 
during design. 

armature-voltage control Controlling 
the speed of a motor by changing 
the voltage applied to its armature 
windings. 


arrester 1. A protective device used to 
provide a bypass path directly to 
ground for lightning discharges that 
strike an antenna or other conductor. 
Usually called lightning arrester. 2. 
A power-line device that is capable of 
reducing the voltap of a surge applied 
to its terminals, interrupting current 
flow if present, and restoring itself to 
original operating conditions. 

ARKX Abbreviation for American Radio 
Relay League, the largest amateur 
radio organization in the world. It 
publishes the monthly magazine QST. 

artifleial antenna A resistor or other 
device that has the electrical charac- 
teristics of a particular antenna but 
does not radiate an appreciable anioiuit 
of energy. Used chiefly for testing 
and adjusting transmitters. More 
often called dummy antenna. 

artifleial line Apparatus that simulates 
the electrical characteristics of a trans- 
mission line. 


armored cable A cable provided with a 
sheath of metal primarily for mechan- 
ical protection. 


Armstrong oscillator ^.tank 
A tuned grid- 
tuned plate oscil- 
lator circuit devel- 
oped by E. H. 
Armstrong. A 
parallel resonant 
circuit serves as 
the required induc- 
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Armstrong oaoillator. 


tive plate load when tuned slightly 
ahov<5 the resonant frequency of the 
grid tank circuit or crystal. Feed- 
back is accomplished through the in- 
teroloctrodo capacitance of the oscilla- 
tor tube. 


array A combina- 
tion of antcumas 
with suitable spac- 
ing and with all 
elements excited 
so as to make the 
radiated fields 
from the individ- 
ual elements add 
in the desired 
direction. 



Array o£ stacked di- 
poles with reflectors. • 
Sometimes used with 
television receivers. 


artificial radioactivity The production, 
without the use of radium, of radiation 
similar to that produced by the dis- 
integration of radium. It can be 
accomplished with apparatus such as 
the cyclotron, or by bombarding cer- 
tain materials with alpha particles. 

ASA Abbreviation for American Stand- 
ards Association. 

asbestos A noninflammable fibrous m in- 
eral used in electronics for heat- 
insulating and fireproofing purposes, as 
in a line cord resistor. 

ASCAP Abbreviation for American So- 
ciety of Composers, Authors, and 
Publishers. 

asdic British term for listening dcvi(‘.es 
used on vessels for submarine-dcitect- 
ing purposes. 

ASMS Abbreviation for American So- 
ciety of Mechanical Engineers. 

aspect ratio The numerical ratio of 
frame width to frame height. In tele- 
vision the aspect ratio of the trans- 
mitted picture has been standardized 
at four units horizontally to three units 
vertically. 
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ATOMIC NUMBER 


astatic 1. Without any particular orien- 
tation; having no directional charac- 
teristics. 2. Being in neutral equilib- 
rium; having no tendency toward any 
change of position. 

astatic galvanometer A sensitive gal- 
vanometer consisting of two very 
small magnetized needles arranged 
parallel to each other with north and 
south polos adjacent and suspended 
inside the galvanometer coil. The 
double needles reduce the effect of 
the earth's magnetic field. 

astatic microphone A nondirectional 
microphone. 

astigmatism A type of spherical aberra- 
tion in which rays from a single point 
of an object do not converge in the 
image. Astigmatism in a lens or 
mirror causes a blurred image. 

ASTM Abbreviation for American So- 
ciety for Testing Materials. 

A supply The A battery, transformer 
filament winding, or other voltage 
source that supplies power for heating 
the cathodes of vacuum tubes. 

asymmetrical Not symmetrical. 

as 3 rmptotic Having or pertaining to 
the characteristics of an asymptote, 
which is a line representing the limiting 
position that the tangent of a curve 
approaches as the point of contact 
recodes. 

asynchronous Not synchronous. 

asynchronous machine A machine in 
which the speed of operation is not 
proportional to the frequency of the 
system to which it is connected, 

asynchronous spark gap A rotary spark 
gap without provision for sparking at 
definite points in the cycle of the 
alternating-current supply. 

a-t Abbreviation for ampere-tum. 

A r-cut crystal A quartz crystal slab 
cut at a 35-degreo angle to the Z axis 
of the mother crystal. It has low 
drift in frequency with temperature 
variations. 

atm Abbreviation for atmosphere. 


atmosphere The mixture of gases, chiefly 
oxygen and nitrogen, which surrounds 
the earth for a distance of about 100 
miles from the surface. Atmospheric 
pressure at the surface of the earth is 
approximately 15 pounds per square 
inch; hence this value is often used 
as a unit of pressure which is called 
one atmosphere. 

atmospheric absorption Ijoss of power 
occurring during transmission of radio 
waves due to absorption in the 
atmosphere. 

atmospheric interference Interference 
to radio reception due to electrical 
disturbances and lightning in the 
atmosphere. Also known as atmos- 
pherics, QRN, or static. 

atmospheric noise Noise heard during 
radio reception due to atmospheric 
interference. 

atmospheric radio wave A radio wave 
that reaches its destination after re- 
flection or refraction from the upper 
ionized layers of the atmosphere. 

atmospherics Noise heard during radio 
reception due to atmospheric inter- 
ference. 

atom One of the elemental particle^ 
that make up all matter. An at^pm 
is the smallest partiqlc into Vfljiich 
matter can be divided and still retain 
all the chemical properties of the .ele- 
ment. There are only 92 known kinds 
of atoms, each being made up. of a 
different arrangement of electrons and 
protons. 

atomic hydrogen welding An alter- 
nating-current arc-welding process in 
which welding heat is obtained from 
an arc between two suitable electrodes 
in an atmosphere of hydrogen. 

atomic number The number assigned 
to an element when all 92 elements are 
arranged in the order of the complexity 
of the atom. Numbering starts from 
the simplest atom, that of hydrogen. 
The atomic number is supposed to 
represent the number of electrons be- 
lieved to surround the nucleus of the 
atom. 
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ATOMIC THEORY 


atomic theory The generally accepted 
theory, concerning the structure and 
composition of substances and com- 
pounds, that everything is composed 
of various combinations of atoms, of 
which only 92 known kinds exist. All 
the atoms of any one of these 92 ele- 
ments are uniform in size, weight, and 
other properties. 

atomic weight The relative weight of 
an atom, based on an atomic weight of 
16 for the oxygen atom. On this 
basis, hydrogen has an atomic weight 
of 1.0078. 

attenuation The decrease in the inten- 
sity of energy, such as sound waves 
and radio waves. 

attenuation constant The real part of 
the propagation constant. The imag- 
inary part is the phase constant or 
wavelength constant. 

attenuation distortion See attenuaiionr 
frequency distortion, 

attenuation equalizer An equalizer used 
to change the transmission loss of a 
line or circuit at certain frequencies in 
order to make the total transmission 
loss essentially the same for all fre- 
quencies in the range being transmitted. 

attenuation-frequency distortion That 
form of wave distortion in which the 
relative magnitudes of the different 
frequency components of the wave arc 
changed. Also called amplitude-fre- 
quency distoriim or attenuation dis- 
tortion. 

attenuation ratio T'he magnitude of the 
propagation ratio; that is, the ratio 
indicating the relative decrease in 
energy. 

attenuator An arrangement of variable 
resistors used to reduce the strength 
of an audio-frequency or radio-fre- 
quency signal a desired amount 
without causing appreciable distortion. 
The corresponding nonadjustable de- 
vice is called a pad. 

attraction A force that tends to make 
two objects approach each other. 
Attraction exists between two unlike 
magnetic poles (N and S) or between 
two unlike static charges (+ and — ). 


at wt Abbreviation for atomic weight. 

Au Chemical symbol for gold. 

audibility A measure of the strength of 
a sign^ or sound as compared with the 
strength required to produce a sound 
that can just be heard. Audibility is 
usually expressed in decibels. 

audible Capable of being heard by the 
average human ear. The approximate 
range of human hearing is between 20 
and 20,000 cycles per second, but 
actual limits vary greatly with dif- 
ferent individuals. 

audio Pertaining to frequencies of nor- 
mally audible sound waves (between 
about 20 and 20,000 cycles per second). 

audio amplifier An audio-frcquoncy am- 
plifier. 

audio frequency Any frequency in the 
range from 20 to 20,000 cycles per 
second, corresponding to audible sound 
waves. 

audio-frequency amplifier One or more 
vacuum-tube circuits used for amplify- 
ing an audio-frequency signal. Often 
called audio amplifier. 



An audio-frequonoy OHcillator that can bo 
sot to produce any frequency from about 60 
to 16,000 cycles. 

audio-frequency oscillator 1. An instru- 
ment having vacuum-tubo circuits 
that can be set to generate any de- 
sired audio-frequency voltage. Often 
called audio oscillator. 2. An audio- 
frequency oscillator that is operated by 
a telegraph key and used for code 
practice. 

audio-frequency transformer An iron- 
core transformer used for coupling 
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AUTOMATIC-ALARM RECEIVER 



PRIMARY SECONDARY 

Color code for leads of interstage and output 
audio-frequency transformers. With a single 
primary and/or a single secondary, tlie upper 
two leads of each winding here show the color 
coding. Brown and yellow leads are used 
when the polarity is important, to indicate 
starting lead (inner end of winding). 


between audio-frequency circuits. 
Often called audio transformer. 

audiometer An instrument used to test 
the power of hearing or the intensity 
or audibility of sounds. It consists 
of an audio oscillator having variable 
calibrated output and capable of gen- 
erating a wide range of audio fre- 
quencies. 


audio signal A 
signal of audible 
frequency. 

audio transformer 
An audio-frequen- 
cy transformer. 

audition A studio 
test or rehearsal Audio-frequency 
of a part or aU of a transformer, 

program prior to a radio broadcast. 

aural Pertaining to the ear or the sense 
of hearing. 

aural signal The signal corresponding 
to the sound portion of a television 
program. The use of frequency modu- 
lation with a maximum frequency 
swing of 75 kilocycles and a center 
frequency 4.5 megacycles above the 
visual carrier is now standard for 
transmissioii of the aural portion of a 
television program. 



audion A three-electrode vacuum tube; 
originally a trade-mark for the triotle 
invented by Dr. Lee de Forest. 



audio oscillator An audio-frequency 
oscillator. 

audio peak limiter A circuit used in an 
audio-frequency system to suppress 
audio peaks that exceed a prede- 
termined value. Used in the 
audio-frequency system of a radio 
transmitter to prevent overmodula- 
tion and to protect equipment from 
overloading. 


aural transmitter The radio equipment 
used for the transmission of the aural 
(soimd) signals from a television 
broadcast station. The complete 
equipment for both visual and aural 
signals is known as a television 
transmitter. 

autocondensation A method of apply- 
ing high-frequency currents for thera- 
peutic purposes, in which the patient 
becomes one part of a capacitor. 

autoconductLon A method of applying 
high-frequency currents for therapeutic 
purposes by magnetic induction. The 
patient is placed inside a largo solenoid 
(coil), and the therapeutic current is 
produced by electromagnetic induction. 

autodyne reception An early receiver 
arrangement in which a single vacuum 
tube served both as an oscillator and 
a detector in a type of heterodyne 
reception involving production of a 
beat frequency. The British equiva- 
lent was called endodyne reception. 

automatic Having a self-acting mecha- 
nism or arrangement that performs 
a required act at a predetermined time 
or condition. 

automatic-alarm receiver A complete 
receiving, selecting, and warning 
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AUTOMATIC-ALARM-SIGNAL 


device capable of being actuated 
automatically by intercepted radio- 
frequency waves forming the inter- 
national automatic alarm signal. 

automatic-^ann-signal keying device 
A device capable of automatically 
keying the radiotelegraph transmitter 
on board a vessel so as to transmit the 
international automatic-alarm signal. 

automatic bass compensation An extra 
circ\iit used in some receivers to make 
bass notes sound more natural at low 
volume-control settings. The circuit 
usually consists of a resistor and 
capacitors and automatically com- 
pensates for the poor response of 
the human ear to weak low-frequency 
sounds. 


removes (cuts out) some part of a 
circuit at the proper moment. Used 
on some induction motors to cut out 
the starting winding when operating 
speed is attained. 

automatic frequency control A special 
circuit used to keep a superheterodyne 
receiver tuned accurately to a given 
station. It was used on some push- 
button receivers to correct the optir- 
ation of automatic tuning systems. 
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Automatic bouH conii>en8atiou circuit. 


automatic brightness control A circuit 
used in a television receiver to keep 
the average brightness of the repro- 
duced image essentially constant. 
Its action is like that of an aiitomatic- 
volume-control circuit in a sound 
receiver. 


automatic gain control A circuit ar- 
rangement that automatically main- 
tains the output volume of a radio 
receiver essentially constant despite 
variations in input signal strength 
during fading or when tuning from 
station to station. This is accom- 
plished by reducing the over-all 
amplification as tho strength of the 
carrier wave increases, and vice vesrsa. 
The term is usually applied to auto- 
matic compensation for changes in 
signal level in audio or video circuh-s. 
Also called automatic volmm control 


automatic C bias Automatic grid bias. 

automatic circuit breaker A device that 
automatically opens a circuit, usually 
by electromagnetic means, when the 
current exceeds a safe value. 

automatic control An arrangement of 
electric controls that provides for open- 
ing and/or closing, in an automatic 
sequence and under predetermined 
conditions, the switching devices which 
thereupon maixitain the required char- 
acter of service and provide adequate 
protection against all usual operating 
emergencies. 

automatic cutout A device, usually oper- 
ated either by centrifugal force or by 
an electromagnet, that automatically 


automatic grid bias Production of grid 
bias voltage by a vacmuin tube itself, 
by the flow of plate or otlu^r oloe.trode 
CAirrents through a n^sistor in the 
cathode lead. Th<*. resulting voltage 
drop across this resistor serves as tlu^ 
grid biiis, thereby eliminating the need 
for a separate C bitis voltage sotirce. 

automatic machine equipment lOquip- 
ment that provides automatic control 
for any type of rotating machine or 
rectifi(^r. 

automatic radio compass A radio direc- 
tion finder having provisions for 
rotating tins loop automati(‘.ally to th(s 
correct position, so that a pilot can 
secure a radio bearing simply by 
glancing at tlie indicator dials, without 





AWOMATIC VOLUME CONTROL 



Loft-right indioutor and azimuth indicator of 
an automatio radio conipass together show 
tiio direction to a radio station in much the 
sumo way os a magnetic compass points to 
the magnetic north pole. 

inaking mechanical adjustments and 
without calculations. 

automatic record changer An electric 
phonograph that automatically plays 
a number of records one after another. 
The more common types play only one 
side of each record. Other typos play 
both sides, either by turning over the 
record automatically or by using two 
pickups, one upside down so it acts on 
the bottom of the record. 

automatic regulator A device for regu- 
lating a system in such a manner that 
changes in its operation are initiated 
by changed conditions and carried 
out without the intervention of an 
attendant. 

automatic starter A device that per- 
forms in corroc.t soquonco the required 
steps in starting a motor, machine, 
radio transmitter, etc. 

automatic station A generating station, 
substation, radio station, etc. (usually 
unattended) that under prodetormined 
(ioiiditioiis goes into operation auto- 
inat.ically in correct sequence, main- 
tains the required character of service 
l)y automatic means, provides protec- 
tion against usual operating emer- 
gcuieit^s, and go(‘H out of operation by 
automatic sequence under other pre- 
determined conditions. 


automatic telephone system A tele- 
phone system in which special relays 
or stepping switches connect calling 
and called lines in response to im- 
pulses produced by the dial at the 
calling station. Except under special 
conditions, no operators are required. 

automatic time switch A combination 
of a switch with an electric or spring- 
woxmd clock, arranged to turn electric 
circuits on and oflP at predetermined 
times. 

automatic transfer equipment Equip- 
ment that automatically transfers a 
load in order to permit selecting a 
source of power from one of several 
incoming power lines. 

automatic transformer equipment 
Equipment that provides automatic 
control for connecting and disconnect- 
ing additional transformer capacity at 
an automatic station in response to 
overload and underload, respectively, 
of predetermined values for predeter- 
mined periods of time. 



PUSHBUTTON OUT PUSHBUTTON IN 

ICloctricul automatio-tiining oystom. 

automatic tuning An electrical, mechan- 
ical, or electromechanical system that 
tunes a radio receiver automatically 
to a predetermined station when a 
button or lover is pressed. 

automatic voltune control A circuit 
arrangement that automatically main- 
tains’ the output volume of a radio 
receiver essentially constant despite 
variations in input signal strength 
during fading or when tuning from 
station to station. This is accom- 
plished by reducing the over-all ampli- 
fication as the strength of the carrier 
wave increases, and vice versa. The 
term is usually applied to automatic 
compensation for changes in signal 
level in radio-frequency or interme- 
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AUTOMATIC VOLUME EXPANSION 



An automatic volume-control circuit in which 
the diode detector also provides the control 
voltage. 


diate-frequency circuits. Often called 
aidomatic gain control. 

automatic volume expansion A special 
audio-frequency circuit that increases 
the volume range of a radio program or 
phonograph record by making loud 
portions louder and weak portions 
weaker. Since the volume range of a 
program is generally contracted at the 
point of broadcast, automatic volume 
expansion tends to make radio recep- 
tion more nearly like the actual 
program. 

automatic welding Welding with equip- 
ment that automatically controls the 
entire welding operation including 
feed, speed, rate of interruption, etc. 


auxiliary transmitter A transmitter 
maintained only for transmitting the 
regular programs of a station in case of 
failure of the main transmitter. 

available line The portion of the scan- 
ning line that can be used specifically 
for picture signals in a facsimile system. 
It may be expressed as a percentage of 
the length of the scanning line. 

avc Abbreviation for automatic volume 
control. 

ave Abbreviation for automatic volume 
expansion. 




automaton Any device or mechanism 
that imitates human actions. 

auto radio Popular term for a radio 
receiver designed for installation in an 
automobile, usually behind the instru- 
ment panel. Pilament voltages are 
obtamed directly from the 6-volt auto- 
mobile storage battery, and the re- 
quired higher direct voltages are 
usually obtained from a vibrator-type 
power pack built into the receiver. 

Autosyn A Bendix-Marine trade name, 
derived from automatically synchron- 
ous. It is equivalent to such other 
trade names as mag-slip, motor-torque 
generator, selsyn, and Siemens, all of 
which are equal to the universal term 
synchro. 

autotr^sformer A power transformer 
having one continuous winding that is 
tapped. Usually a part of the winding 
serves as the primary, and all of it 
serves as the secondary. 


Running Board 



Top 


Whip 

Types of auto radio anteuuoR. 

average value. 1. The value obtained 
by dividing the sum of a number of 
quantities by the number of quantities 
represented. 2. The average of many 
instantaneous amplitude values taken 
at equal intervals of time during an 
alternation (half-cycle) of alternating 
current. The average value of an 
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AZIMUTH INDICATING METER 


alternation of a pure sine wave is 
0.637 times its maximum or peak 
amplitude value. 

avg Abbreviation for average. 

aviation chazmel A band of frequencies 
assigned for radio communication be- 
tween aircraft and ground stations. 

aviation service A radio-communica- 
tion or special service carried on by 
aircraft stations, airport control sta- 
tions, aeronautical stations, aero- 
nautical fixed stations, instrument 
landing stations, and flying-school 
stations. 

avigation The science of conducting 
airplanes from one place to another 
and determining position. 

Avogadro’s number The number of 
molecules in a mass numerically equal 
to its molecular weight. The number 
is 6.06 X 10*® molecules. 

AWG Abbreviation for American wire 
gage. 

axial leads Leads coming out from the 



Axial leadti on carbon, rosiators. 


ends and along the axis of a resistor, 
capacitor, or other part. 

axiom A self-evident truth that is 
universally accepted. 

axis 1. A central line, real or imaginary, 
with respect to geometric shape. 2. 
A line about which a body revolves or 
may revolve. 

Ayrton shunt A type of shunt devised 
by Ayrton to increase the range of a 
galvanometer without changing the 
damping. Also called universal shunt 

azimuth The angular measurement in 
a horizontal plane and in a clockwise 
direction, beginning at a point oriented 
to north. 

azimuth an^e That component of a 
wave angle which is measured about 
a vertical axis, clockwise from north, 
and indicates direction in the plane of 
the earth*B surface. 

azimuth indicating meter A ground- 
station receiver used at airports to 
determine the azimuth angle of arrival 
of signals from an airplane. The 
direction of arrival is shown on the 
screen of a cathode-ray tube and can 
be radioed to a pilot coming in through 
fog or darkness. 


25 



B 


B Letter used to identify the plate- 
voltage supply of a vacuum tube. 

B 1. Symbol for magnetic induction, 
which is the same as magnetic flux 
density and is measured in gausses. 

2. Symbol for susceptance. 

B+ (B plus, or B positive.) The 
positive terminal of a B battery or 
other plate-voltage source for a vacuum 
tube, or the plate-circuit terminal to 
which the positive source terminal 
should be connected. 

B— (B minus, or B negative.) The 
negative terminal of a B battery or 
other plate-voltage source for a vacuum 
tube, or the plate-circuit terminal to 
which the negative source terminal 
should be connected. 

babble The combined crosstalk from a 
large number of disturbing channels. 

back electromotive force The voltage 
developed in an inductive circuit by 
a changing or alternating current flow- 
ing through the circuit. The polarity 
of the voltage is at each instant oppo- 
site that of the applied voltage, and 
the amplitude or strength is never 
greater than that of the applied volt- 
age, Also called counter electromotive 
force. 

back emf Abbreviation for back elec- 
tromotive force. 

backfire Sudden failure of rectifier 
action in a mercury-vapor rectifier 
tube due to an internal fault. Some- 
times caused by excessive density of 
mercury vapor resulting from over- 
heating of the cathode. Also called 
arcback. 

background 1. Music or sound effects 
produced at a lower volume level along 
with a regular radio program. 2. 
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The setting behind the performers in a 
television program. 

backgroimd noise Noise hoard with a 
radio program due to atniospheru^ 
interference or to operation of the 
receiver at such high gain that in- 
herent tube and circuit noises become 
noticeable. 

backlash 1. Looseness or play in gears, 
such that one gear may be rotated an 
appreciable amount in the reverse 
direction without causing motion of 
other meshing gears. Backlash can bo 
ehminated by using two gears side by 
side, coupled together with springs. 
2. Imperfect rectification of alter- 
nating current by a thermionic tube, 
due to the presence of positive ions 
produced in the gas by collisions. 

back-^unt signaling A method of 
keying a transmitter in which radio- 
frequency energy is fed to the antenna 
when the telegrapli key is closed and 
to a nonradiating back-shunt circuit 
when the key is open. 

back wave A signal heard from a radio 
telegraph transmitter when the sending 
key is open between active portions of 
the code characters or between mes- 
sages, due to improper neutralization 
of the radio-frequency amplifier in t,he 
transmitter. Also called spacing wave. 

baffle A cabinet or partition used with 
a loudspeaker to increase the effective 
length of the air path from the front 
to the rear of the moving diaphragm. 
By preventing interaction betweesn 
sound waves produced simultaneously 
by the two surfaces of the diaphragm, 
a baffle improves the fidelity of repro- 
duction and directs the sound waves in 
the desired forward direction. 

baffle plate A metal plate Inserted in a 
wave guide to reduce the cross- 



BALANCER 




circular baffle just ahead of a sheet 
grating formed by a number of hollow 
coaxial cylinders. By proper choice 
of the type of baffle plate and sheet 
grating, any desired wave conversion 
can be achieved. The action of a 
baffle-plate converter is reversible 


H.— H„ + £«.+ H^+ • - H«+ + - • 



H.r-H.+E,.+ H„+ - 



Typical metal baflao plates UBed os wave oon- 
vortora in circular wave guides. Arrows indi- 
cate incident and emergent waves. Formulas 
give predominant waves passed by each type 
of baffle. 

sectional area for wave conversion 
purposes. 

baffle-plate converter A wave converter 
consisting, in one form, of a senii- 

SHEET GRATING PASSING 



AA SB OC 


Baffle-plate convertor inserted in a circular 
wave guide .ihond of a coaxial sheet grating 
to convert i!7x,x wave into Mo,i wave and vice 
versa. Cross scctionB are shown at the wave 
guido A-Af the bafflo plate B-B, and the 
coaxial shoot grating C-C. 


Bakelite A phenolic compound having 
good insulating qualities. Widely used 
in the construction of radio parts. 

balance 1. In broadcasting, the proper 
blending of the different sounds that 
make up a radio program in order to 
give the desired artistic effect. 2. In 
television, the proper positioning of 
the various elements that make up a 
television scene in order to give the 
desired artistic effect. 

balanced armature unit The driving 
unit used in some types of magnetic 
loudspeakers, consisting of an iton 
armature pivoted between the poles 
of a permanent magnet and surrounded 
by coils carrying the audio-frequency 
current. Variations in audio-frequency 
current cause corresponding changes 
in armature magnetism and corre- 
sponding movements of the armature 
with respect to the polos of the perma- 
nent magnet. Sound waves are pro- 
duced by a diaphragm that is mechan- 
ically coupled to the moving armature. 

balanced circuit A circuit having equal 
voltages and equal currents in corre- 
sponding parts of its main branches. 

balanced three-wire system A three- 
wire system in which no current flows 
in the conductor connected to the 
neutral point of the supply. 

balanced method Any method of meas- 
urement in which the reading is taken 
after the circuit has been balanced to 
bring the pointer of the indicating 
instrument to zero, as in a Wheatstone 
bridge or in a laboratory balance for 
weighing purposes. Also called null 
method or zero method, 

balancer A circuit used in a radio 
direction finder to balance out the 
antenna effect due to capacitance be- 
tween tho loop and ground. 
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BALANCING MACHINE 


balaiic^g machine An apparatus for 
testing the mechanical balance of a 
rotating part of a machine in order to 
deteimine the magnitude and position 
of the balance weights required for 
correction or to determine the points 
at which material must be removed in 
order to provide perfect dynamic 
balance. 

balancing network An electric network 
designed for use in a circuit in such a 
way that two branches of the circuit 
are made substantially conjugate. 

ballast resistor A resistor that de- 
creases in resistance when the current 
through it decreases, and increases in 
resistance when current increases, 
thereby maintaining essentially con- 
stant current despite variations in 
voltage. It is usu- 
ally mounted in a 
glass envelope like 
a vacuum tube, and 
is used in some radio 
receivers to com- 
pensate for varia- 
tions in line voltage. 

Not to be confused 
with line cord resis- 
tors and plug-in re- resiatora. 

sistance tubes, which have no ballast 
action. 

b^ast tube A ballast resistor mounted 
in an evacuated glass or metal envelope 
like that of a vacuum tube in order to 
reduce radiation of heat from the 
resistance element and thereby im- 
prove the voltage-regulating action. 

ballistic galvanometer An instrument 
that indicates the effect of a sudden 
nmh of electrical energy, such as the 
discharge current of a capacitor. 

banana jack A jack that fits a banana 
plug. Generally designed for panel 
mounting. 

banana pli^ A plug having a spring- 
metal tip somewhat resembling a 


B anana plug and jack. 


b^ana, used on test leads or as ter- 
minals for coils and other equipment. 

band Frequencies within two definite 
limits. Example: The standard broad- 
cast band extends between 560 and 
1,600 kilocyclea 

band-elimination filter A filter network 
that rejects a limited band of fre- 
quencies between an upper and a 
lower critical or cutoff frequency, while 
transmitting an entire range of fre- 
quencies on either side of this narrow 
band. In a suitable circuit, such a 
filter suppresses or eliminates the 
narrow band. 

band-pass amplifier An amplifier de- 
signed to pass a definite band of fre- 
quencies with essentially uniform re- 
sponse. Frequently used in inter- 
mediate-frequency amplifiers of high- 
fidelity receivers. 

band-pass filter A filter designed to 
pass currents at frequencies within a 
continuous band limited by an upper 
and a lower critical or cutoff frequency, 
while substantially reducing the ampli- 
tude of currents of all frequencies 
outside that band. 


band-pass response 
A response charac- 
teristic in which a 
definite band of fre- 
quencies is trans- 
mitted uniformly. 

In intermediate fre- 
quency transformers, 
it is obtained by 
tuning the primary 
and secondary re- 
sonant circuits to 
slightly different fre- 
quencies. Also called 
flatAop reeponee. 

B & S Abbreviation for Brown and 
Sharpe wire gage, now known as 
American wire gage (AWG). 

band selector A switch used to select 
any one of the bands in which a receiver 
or transmitter is designed to operate. 
Often called hand switch. 
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Typical band-pass 
response curves of 
intermediate-fre- 
quency amplifiers. 
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BARKHAUSEN OSCILLATOR 


bandspread Any method of spreading 
tuning indications over a greater scale 
range to simplify tuning in a crowded 
band of frequencies. 

bandspread tuning control A separate 
tuning control provided on some short- 
wave receivers to spread stations in 
a single band of frequencies over an 
entire tuning dial. It controls small 
variable capacitors that are connected 
in parallel with each main tuning 
capacitor. 


>l;r trimmers^ 
Band No,3 
Bond No. 
Band No.5' 


O»c.col 



Bond No.^ 
padder 


Shaft for band- 
changing knob 

tBand h/o.Z 

-Band No.! 
Bond No.! 
padder 

.Bond No.2 
padder 


Mixer0?f)oo1ls 


Ant coils 


Coil-switohing assembly for a jive^baad 
all-wave receiver. 


band switch A rotary switch, usually 
having two or more sections, which 
simultaneously makes the required 
changes in connections of all tuning 
circuits in a receiver or transmitter to 
secure operation in a desired band of 
frequencies. Also called hand selector. 


hanked winding A method of winding 
radio-frequency coils in whieh single 
turns are wound one over the other in 
a flat outward spiral, with the entire 
coil consisting of many such spirals 
side by side in order to give a multi- 
layer coil without going back to the 
starting point. This construction re- 
duces the distributed capacitance of 
the coil. 

bantam jr. tube An extremely small 
vacuum tube with a glass envelope 
and special base. Used chiefly in 
hearing aids. 

bantam tube A tube having a standard 
octal base but a considerably smaller 
glass tube than a standard glass tube. 
It is identified by the letters GT fol- 
lowing the tube type number, and is 
usually equivalent electrically to the 
standard-size tube. 

bar 1. The centimeter-gramnaecond ab- 
solute unit of pressure, equal to a pres- 
sure of one dyne per square centimeter. 
One million bars is equal to one mega- 
bar, a unit almost exactly equal to 
normal atmospheric pressure. Bar is 
sometimes written as barye. A cer- 
tain amount of confusion exists regard- 
ing these units; hence radio engineers 
invariably use the full term dynes per 
square centimeter when specifying 
sound pressures. 2. A subdivision of 
a crystal slab, obtained by making two 
parallel saw cuts in pianos perpendic- 
ular to the major surfaces of the slab. 

barium An element sometimes used in 
the cathode coating of vacuum tubes. 


bandwidth The number of cycles, or 
kilocycles, expressing the difference 
between the limiting frequencies of a 
frequency band. It can apply to any 
entity having frequency limits, as a 
tuned circuit, a combination of timed 
circuits, a modulated radio signal, or 
a group of radio-station channel 
assignments. 

bank A number of similar devices con- 
nected together and used as a single 
device. Jfeamples are a bank of lamps 
serving as an artificial load, a bank 
of transformers, a bank of resistors, 

obO. 


Barkhausen effect The succession of 
abrupt changes in magnetization oc- 
curring when the magnetizing force 
acting on a piece of iron or other mag- 
netic material is varied. 

Barkhausen oscillator A type of triode 
oscillator in which radio frequencies 
ranging from 300 to 1,500 megacycles 
are generated, apparently by move- 
ments of filament electrons that ini- 
tially overshoot the positive grid and 
pass back and forth through the grid 
before settling on it. The plate is at 
cathode potential or even slightly 
negative, and the grid is positive with 
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Simplified diagram of a Barkhauscn oscillator 
built into oiroular wave guide to serve as a 
generator of Hi,i waves. 


respect to the cathode. The frequency 
is determined by the distance between 
the grid and plate and by the velocity 
of the electrons, and is independent of 
external tuning circuits. 

bar magnet A bar of hard steel that 
has been strongly magnetized and 
holds its magnetism, thereby serving 
as a permanent magnet. 

Barnett effect Magnetization produced 
by rotating a body, without applying 
a magnetic held. 

barograph A recording barometer, and 
hence an instrument for recording 
changes in atmospheric pressure. 

barometer An instrument for measur- 
ing the pressure of the atmosphere. 
Two common types are the aneroid 
barometer and the mercury barometer. 

barostat A device used to maintain a 
constant pressure. 

barretter 1. An early form of detector 
in which current impulses were meas- 
ured or detected by the change in 
resistance produced by their heating 
effect in a fine wire. 2. British term 
for ballast resistor. 

barrier-film rectifier A rectifier in which 
a film having unilateral (one-direc- 
tional) conductivity is in contact with 
metal or other normally conducting 
plates. The copper-oxide rectifier is 
an example. 

barrier layer The surface of contact 
between a metal and a semiconductor, 
which acts as a rectifier of alternating 
currents and, when illuminated, gen- 
erates a voltage through photovoltaic 
action. The junction between the 
copper and cuprous oxide in a pho- 
tronic cell is a barrier layer. Also 
called blocking layer. 


barrier-layer cell A type of photo- 
voltaic cell in which light , acting on 
the surface of contact between layers 
of copper and cuprous oxide causes an 
electromotive force to bo produced. 
Also called blocking-layer cell or copper- 
oxide photovoltaic cell. 

barye Sometimes used for bar, the 
centimeter-gram-second absolute unit 
of pressure. 

barytron An early name for tho particle 
now known as mesotron. 

base The number upon which a system 
of logarithms is constructed Tho 
base of the common system of log- 
arithms is 10, while that of natural 
logarithms is 2.718, usually designated 
as €. The base is designated to tho 
right of and below the word log, as 
log* 17; when no base is indicated, 
the base 10 is assumed. 

base insulator A heavy-duty insulator 
used to support the weight of an 
antenna mast and insulate tho mast 
from the ground or some other surface. 

base-loaded antexma An antenna, usu- 
ally vertical, having an inductance in 
series at or near the base for tho pur- 
pose of loading the antenna so as to 
secure a desired electrical lengtii with 
less height than would ordinarily be 
required. 

base metal The material upon which a 
metal coating is deposited by elec- 
troplating. 

basket winding A criss-cross coil wind- 
ing in which adjacent turns arc far 
apart except at points of crossing, 
resulting in low distributed capacitance ’ 

bass Sounds corresponding to low audio 
frequencies. 

bass-boosting circuit A circuit that, 
attenuates higher audio frequencies in 
order to emphasize low or bass 
frequencies. 



AT 100 CYCLESt A«Sr6.000 
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Bass-boosting circuit. A and B arc in ohni^. 
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BAYONET SOCKET 


bass compensation Any means for em- 
phasizing the low-frequoncy response 
of an audio-frequency amplifier at 
low volume levels in order to offset 
the lowered sensitivity of the human 
ear to weak low frequencies. 

bass control A manually adjusted con- 
trol provided in a radio receiver or 
audio-frequency amplifier to attenuate 
higher audio frequencies and thereby 
emphasize bass notes. It may be a 
continuously variable control or a 
multiposition switch providing one or 
more degrees of bass boost. 


bass response 1. The extent to which 
a loudspeaker or audio-frequency am- 
plifier handles low audio frequencies. 
2. The ability of any device to pick up 
or reproduce low audio frequencies. 


bassy A term ap- 
plied to sound re- 
production that 
overemphasizes 
low-frcqiiencynotes. 

bat-handle switch A 
toggle switch having 
an actuating lever 
shaped like a base- 
ball bat. 



Bat-handle toggle 
awitoh. 


bathtub capacitor Popular name for a 
typo of pap<?r capa<*.itor enc.losod in a 
metal housing having broa<Uy rounded 
comers lik(^ tliose on a bathtub. 



Bathtub eapaoitora, 


battery A combination of two or more 
galvanic cells olo<5trLcally connected to 
work togetlu^r to pn>du(^o electric 
eiK^rgy, Common usage i)ermits ap- 
plication of tiiis term also to a single 
cell used iiulepcmdently. 

battery acid In general, the sulphuric 
acid solution that servos as the elec- 
trolyte in a storage hattc^ry. 

battery charger Any electrical device 
used for charging a si.orag(5 battery. 
It may be a direct-current generator or 



Battery charger using Tungar rectifier tube. 


a rectifier unit that converts alter- 
nating current to direct current. 


battery clip A metal clip having a 
screw terminal to which a connecting 
wire can be attach- 
ed and spring jaws 
that can bo 
quickly snapped 
on a battery ter- 
minal or other 

point to which a temporary connection 
is desired. 



battery receiver A radio receiver that 
obtains from batteries the voltages 
required by its vacuum tubes. 

baud The unit of telegraph speed. 
Telegraph signals are characterised by 
intervals of time of duration equal to. 
or greater than tho shortest or. ele- 
mentary i iitcrval. I'clegraph speed is, 
therefore, expressed as the inverse of 
tho value of tho elementary interval 
in seconds. A speed of one elementary 
interval per second is termed one baud. 

bay 1 . On o o r th 0 vertical compartments 
in whic.h a radio transmitter or other 
equipment is housed. 

2. A portion of an 
antenna array. 

bayonet base A vacuum- 
tube or lamp })aso 
having two projecting 
pins on opposite sides 
of a smooth cylindrical 
base, to engage in cor- 
responding slots in a 
bayonet socko't and 
hold tho base firmly in tho socket. 

bayonet socket A socket for bayonot- 
baso tubes or lamps, having J-shapod 
slots on opposite sides and one or more 
contact buttons at the bottom. Widely 
used for automobile lights, pilot lamps 



Bayonot-baso 
pilot lamp. 


BAZOOKA 


in radio equipment, and regular elec- 
tric lamps in Great Britain. 

bazooka A device installed at the end 
of a coaxial transmission line to isolate 
the outer conductor from ground. 
Also known as a line-balance converter, 

B battery The battery that furnishes 
the direct-current voltages required by 
the plate and screen-grid electrodes of 
vacuum tubes in a battery-operated 
circuit. 
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Interaal connectiona of a standard 
45-volt B battery. 

BBC Abbreviation for British Broad- 
casting Corporation, a governmental 
agency that controls all broadcasting 
in Great Britain. 

BC 1. Abbreviation for broadcast band. 
2. Base shield connection, a designa- 
tion used on base diagrams for GT 
type tubes, 

BCL Abbreviation for broadcast lis- 
tener. 

bdi Abbreviation for bearing deviation 
indicator. 

beacon A light, radio transmitter, or 
other signaling device that serves to 
indicate geographical location or direc- 
tion to vessels or aircraft. 

beacon course The equisignal zone 
created in the sky by an aircraft radio 
beacon to guide aircraft along charted 
courses regardless of weather con- 
ditions. 

bead A glass or ceramic insulator with 
a hole through its center, used for 
insulating wires and for supporting the 



Bead-type coaxial line. 


inner conductor of a coaxial line in 
exact center of the line. 

beam 1. The constant unidirectional 
radio signal that is transmitted by an 
aircraft radio beacon for guidan(*.e of 
aircraft. An aircraft flying exactly on 
the course indicated by a radio beam is 
said to be ^^flying the beam.” 2. ''I'lio 
angular range over which a micro- 
phone or loudspeaker gives nnixinmin 
response. 

beam angle The angle that encloses tin" 
greater part of the energy transnutt<*<l 
from or received by a directional 
antenna, loudspeaker, or microphorn^. 

beam antenna An antenna that con- 
centrates its radiation into a narrow 
beam in a definite direction, 

beam current 1. The current carried by 
tlie electron stream that forms tlu" 
beam in a cathode-ray tube. 2. 'I'lio 
total anode current in a velocity - 
modulation tube. The actual curre^nt 
in the beam is smaller because fociiHing 
is never perfect. 



Beam olectrodea in. a beaiu-power 
amplifier tube. 

beam-power amplifier tube A Viicuimi 
tube having special deflecting elec- 
trodes that concentrate the electrons 
into beams, giving high power output 
and other desirable characteristic-s. 
Widely used in output stages of radio 
receivers and audio-frequency ampli- 
fiers. 


BELLINI-TOSI DIREQION FINDER 


beam transmission Radio transmission 
concentrated into a beam by specially 
constructed directional antennas. 

beam voltage The voltage between the 
cathode and the anode in a velocity- 
modulation tube. This voltage de- 
termines the average velocity of the 
electrons in the beam. Also called ac- 
celeration voUage, 

bearing 1. The direction of one point 
with respect to another. 2. A support 
for a rotating shaft. 

bearing deviation indicator One of the 
units in an underwater sound system, 
serving to indicate the direction of an 
arriving echo with relation to true 
north or to some major axis of the ship. 

beat A complete cycle of the periodic 
variation of the amplitude of a quan- 
tity at a point, obtained in the 
phenomenon of beating due to the 
interference of two waves of different 
frequencies. 

beat frequency One of the two addi- 
tional frequencies obtained when sig- 
nals of two different frequencies are 
combined. Their vahies are equal to 
the sum and difference, respectively, 
of the original frequencies. 

beat-frequency oscillator An oscillator 
in which an audio frequency is ob- 
tained by mixing or beating together 
two radio-froquoncy signals, 

beating Combining two different fre- 
quencies in order to produce a signal 
having a frequency equal to the 
sum or difference of the combined 
frequencies. 

beat note The frequency produc.od 
by beating together two frequencies 
that differ in value. 

beat reception The process of receiving 
radio waves hy combining a received 
radio-frcqucncy voltage with a locally 
generated alternating voltage to pro- 
duce a beat frequency that is more 
rc^adily amplified. This is done in a 
nonlinear circuit clement, with the 
result that in the output there are fre- 
quencies equal to the sum and differ- 


ence of the combining frequencies. 
If the received waves have constant 
amplitude and are continuous as in 
telegraphy, the locally generated fre- 
quency can be so chosen that the 
difference frequency is audible. When 
the received waves arc modulated, the 
locally generated frequency is gener- 
ally so chosen that the difference fre- 
quency is above audibility (at the 
intermediate-frequency value) and an 
additional operation is necessary before 
the original signal wave is reproduced. 
Also called heterodyne reception. 

Becquerel effect The voltage obtained 
when two identical electrodes arc 
immersed in an electrolyte and are 
unequally illuminated. 

Becquerel rays Rays emitted by ura- 
nium salts and other radioactive mate- 
rials, discovered by A. H. Becquerel. 
They have since been classified into 
beta and gamma rays. 

bed The heavy metal casting on which 
the various parts of a high-quality 
sound recorder are mounted. 

bel A unit named in honor of Alexander 
Graham Bell, used to express the re- 
lation between amounts of signal power 
and to express differences in sound - 
sensation levels. The number of liels 
is equal to the common logarithm of 
the ratio of the two powers or sound 
levels involved. Two pow(jrs or levels 
differ by 1 })el when their actual ratio 
is T0:J. A smaller unit called the 
decibel, ecpial to J f o bol, is more com- 
monly used. The neper is similar to 
tho bel but is l)aHed upon Napierian 
logarithms. 

B eliminator A power pack that changes 
alternating-current power-line voltago 
to the dircMJt-eurnmt voltages required 
by vacuum tubes, eliminating tho need 
for B batteries. . . 

Bellini-Tosi direction finder An early 
typo of radio direction finder that con- 
sists of two loop antennas at right 
angles to each other and connected to 
a goniom(itor. The ])cariiig of an in- 
coming signal is indicated by tho goni- 
ometer, which compares the phase 



BELL TRANSFORMER 



Simplified Bollini-Tosi radio direction-finder 
circuit. 


relations of the currents induced in the 
two antennas by the incoming signal. 

bell transformer A small iron-core trans- 
former having a primary that con- 
nects to a 115-volt alternating-current 
line and a secondary that delivers 10 to 
20 volts, for operation of a doorbell, 
buzzer, or chimes. 

bell wire Cotton-covered copper wire, 
usually No. 18, used for doorbell and 
thermostat connections in homes and 
similar low-voltage work. 

bent-shank needle A phonograph 

• needle intended for use with heavy 
phonograph pickups because it lessens 
needle pressure on the record. 

Bessel functions A number of mathe- 
matical powers in x that serve as solu- 
tions for the linear differential equation 
of the form 

beta Greek letter iS, often used to desig- 
nate angles or quantities. 

beta particles Negatively charged pai> 
ticles each consisting of a single elec- 
tron, projected in beta rays. 

beta rays Electrons emitted from the 
atoms of an element that is undergo- 
ing radioactive transformation . These 
electrons come partly from the nucleus 
and partly from the outer electron 
orbits of the atom. They are more 
penetrating than alpha rays but less 
penetrating than gamma rays. They 
travel at speeds comparable with but 


less than that of light, are easily de- 
flected by a magnetic field, and affect 
photographic plates. 

betatron The induction electron accel- 
erator originally developed by D. W. 
Kerst. It speeds electrons just as a 
cyclotron speeds positive particles. 
Electrons emitted from the filament of 
a doughnut-shaped glass vacuum tube 
are accelerated in gradually contract- 
ing orbits by an alternating-current 
electromagnet and eventually strike a 
target, producing high-energy photons 
or X rays. Also called induction accel- 
erator or rheotron. 

between-the-lens shutter A shutter 
(light-blocking object) located between 
two of the lens elements of a camera. 
It usually consists of thin metal leaves 
that open and close or revolve to make 
the exposure or, in the case of a tele- 
vision camera, to permit the image to 
be projected on the television camera 
tube. 

Beverage anteima A directional antenna 
consisting of a very long wire, sup- 
ported a few feet above the ground. 

bfo Abbreviation for beat-frequency 
oscillator. 



curve A characteristic curve show- 
ing the relation between magnetic 
induction B and magnetizing force 
H for a ma^etic material. It shows 
the manner in which the permeability 
of a material varies with flux density. 
Also called magnetization curve. 

BH rectifier A form of gas-filled cold- 
cathode rectifier tube. 


BINDING POST 


bias The direct voltage used to make 
the control grid of a vacuum tube 
negative with respect to the cathode 
and provide the desired operating 
point. Also called C bias or grid bias. 

bias cell A small dry cell used in the 
grid circuit of a vacuum tube to 
provide the required C bias voltage. It 
will last indefinitely 
if no current is 
drawn from it. 

Two sizes are avail- 
able, producing 1 
and 134 volts, re- 
spectively. Any 
number of colls may 
bo used in scries for uBage 

higher voltages. ™ 

bias resistor The cathode resistor 
through which the plate and screen grid 
currents of a vacuum tube flow, 
developing across the resistor a direct 
voltage used as C bias for the tube. 

biconical horn An arrangement of two 
conical horns with 
peaks facing each 
other, connected to 
a coaxial cable for 
the purpose of ra- 
diating microwave 
energy. The 
outer conductor of 
the cable is con- 
nected to one horn 
at its peak, and th('. 
inner conductor is liiooiueai hom. Pat- 
connectod to the tom of typical com- 
other hom. plomcutary warn , 

bidirectional E.osponsivo in two 
opposite directions. An ordinary loop 
antenna is bidirectional because^, it 
has maximum response from the two 
opposite directions that are in the 
plane of the loop. 

bifilar suspension A form of suspension 
used for the moving systems of 
galvanometers and similar highly sensi- 
tive instruments. It consists of two 
separate wires or fibers of quartz, in 
which raising of the center of gravity 
of the suspended system due to twisting 
of the wires out of the parallel position 
supplies practically the entire con- 
trolling force. 




bifilar winding A method of winding 
noninductive resistors. The wire is 
first doubled on itself, then wound 
double, starting from the loop. 

bilateral Having, or arranged upon, two 
sides. 


bilateral antenna An antenna having 
maximum response in exactly opposite 
directions (180 degrees apart), such 
as a loop. 

billion In the United States, a thou- 
sand million (1,000,000,000); in Great 
Britain, a million million (1,000,- 
000 , 000 , 000 ). 

bimetallic strip A strip formed of two 
dissimilar metals welded together. 
Tho metals have 
different tempera- 
ture coefficients of 
expansion, causing 
the strip to bend 
or curl when the 
temperature 
changes. Used in 
thermostats and Bimetallic strip used 
thermal time- time-delay 

delay switches. switch. 

himorph cell Two crystal elements 
cemented together, used in crystal 
headphones, microphones, pickups, and 
loudspeakers. Tho elements are usu- 
ally ground from llochello salt crystals. 

bmaural Duplicating the effect of hear- 
ing with two cars. 

bmaural effect That effect which makes 
it possible for a person to clotonnine 
tho direction from which a sound is 
coining. It is accomplished by dis- 
tinguisliing differences in arrival times 
of sound waves at the cars. 



binder 1. The ccinentliko material used 


in carbon resistors for holding tho 
carbon particles together and pro- 
viding mechanical 


strength. 2. Tho 
resinous material 
used in phono- 
graph records. 

binding post A 
screw terminal 
used for making 
electrical connec- 




tions. 


Binding posts. 
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binomial array A directional antenna 
array that provides maximum response 
in two opposite directions. The array 
consists of a number of single-turn 
loops stacked vertically above each 
other, with all loops fed in phase, and 
with the current distributed between 
successive array elements according to 
a binomial expansion whereby the 
center radiators get more current 
than the outer ones. 

bioluminescence Emission of light by 
living organisms, such as the firefly, 
certain fungi, and many marine forms. 

Biot-Savart’s law The magnetic in- 
tensity at any point near a current- 
carrying conductor can be computed 
on the assumption that each infi^tesi- 
mal length of the conductor produces 
at the point an infinitesimal magnetic 
density. The resulting magnetic in- 
tensity at the point is the vector sum 
of the contributions of all the elements 
of the conductor. Also called Am- 
pbre*8 laWj but these men did not state 
this law in its final differential form. 

bipolar Having two poles. 

bipolar electrode A conductive parti- 
tion placed across an electrolytic 
c^ so that one surface of the parti- 
tion acts as an anode surface and the 
other as a cathode surface when an 
electric current is passed through the 
cell. 

bipolar magnetic driving unit A head- 
phone or loudspeaker unit having 
two magietic poles acting directly 
on a flexible iron diaphragm. 

bir^e A high-pitched whistle some- 
times heard while tuning a receiver. 
It is due to beating between two 
radio frequencies differing by about 
10,000 cycles per second. 

bisect To cut or divide into two equal 
parts. 

bismuth spiral method Measurement 
of magnetic flux by observing the 
chanp in resistance of a flat spiral 
of bismuth wire when placed in an 
am gap or elsewhere in the magnetic 
circuit. The resistance increases with 
increased strength of fleld. 


bivalent Having a chemical valence of 
two. 

black The signal produced at any 
point in a facsimile system by the 
scanning of a selected area of subject 
copy having maximum density. 

bl^body A body whose radiant flux 
in all parts of the spectrum is the 
maximum obtainable from any body 
at that same uniform temperature. 
Such a radiator is called a blackbody 
because it will absorb all the radiant 
energy that falls upon it, and hence 
does not reflect radiant energy. 

blackening of a bulb Formation of a 
black deposit on the inside of the 
glass of a thermionic vacuum tube 
or incandescent lamp after a period 
of use. It is due to particles of the 
filament being knocked off as the 
filament disintegrates owing to heat. 

blacker-than-black level The direct 
voltage value used in an electronic 
television system for control impulses. 
It is greater than the value representing 
black portions of the image. 

black level In television, the amplitude 
of the modulating signal corresponding 
to the scanning of a black area in the 
transmitted picture. 

black light Invisible radiation. It may 
be either ultraviolet or infrared radia- 
tion, both of which are invisible. 
Black light is neither black nor is it 
light. 

blade The flat moving conductor in a 
knife switch. 

blank 1. The result of the final cutting 
operation on a natural crystal. 2. A 
recording blank. 

blanketing Existence of an undesired 
signal so strong that it prevents 
reception of a desired radio signal. 

blanking pulse The pulse used in 
television to remove the lines that 
would otherwise be traced each time 
the electron beam returns to start 
another line or frame. The applica- 
tion of a voltage for this purpose 
is called gating. 
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blasting Distortion due to overloading 
of any part of a radio transmitter, 
receiver, or public-address amplifier. 


are blocked so they cannot move. 
It represents the resistance due only 
to electrical losses. 


blattneiphone A device that records 
sounds as changes in magnetization 
along a steel wire or strip. Used in 
Great Britain for recording and 
reproducing broadcast programs and 
for sound-film production. 

bleeder current Current drawn con- 
tinuously from a power pack or other 
voltage source to lessen the effect 
of fluctuations in load current or to 
provide a voltage drop across some 
resistor. 

bleeder resistance The value in ohms 
of a bleeder resistor. 


bleeder resistor A resistor connected 
across a power pack or other voltage 


source to improve 
by drawing a fixed 
bleeder-current 
value continuous- 
ly. Also used to 
dissipate the 
charge remaining 
in the filter capa- 
citors when the 
unit is turned off. 


voltage regulation 



ITae of a bleeder ro- 
flistor aoTOBS a load to 
reduce fluctuations in 
load voltage. 


block diagram A diagram in which 
entire circuits, stages, or sections 
are represented by labeled blocks. 
Used in explaining general operating 
principles of radio and electronic 
equipment. 


blocked-grid keying A method of key- 
ing a radiotelegraph transmitter in 
which sufficient grid bias is provided 
tu block one or more tubes when the 
transmitting key is open. (Closing the 
key removes this bias, applying full 
transmitter power to the antenna. 


blocked impedance For an electro- 
acoustic transducer, the measured 
terminal impedance of its electric 
system when the attaclicd mechanical 
system is })locked so tliat it cannot 
move and hence has infinite iinpcdanco. 
Also called damped impedance. 

blocked resistance The resistance of a 
loudspeaker when its moving elements 
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blocking Applying a high negative 
bias to the grid of a tube to block its 
plate current. 

blocking capacitor A capacitor used to 
block the flow of direct current while 
allowing alternating or signal currents 
to pass. 

blocking layer The surface of contact 
between a metal and a semiconductor, 
which acts as a rectifier of alternating 
currents and, when illuminated, gener- 
ates a voltage through photovoltaic 
action. The junction between the 
copper and cuprous oxide in a pho- 
tronic cell is a blocking layer. Also 
called harrier layer. 

blocking-layer cell A type of photo- 
voltaic cell in which light, acting on 
the surface of contact between layers 
of copper and cuprous oxide, causes 
an electromotive force to be produced. 
Also called harrier-layer cell or copper- 
oxide photovoltaic cell. 

blocking-layer rectifier A dry-disk rec- 
tifier, such as the copper-oxide rectifier. 

blocking oscillator A form of oscillator 
in which a capacitor is charged through 
one impedance and discharged through 
another. 

block signal A semaphore signal used 
in railroad control systems. It is 
operated by sensitive relays actuated 
by the current that flows when 
opposite rails are short-circuited by the 
wheels of a locomotive. 

blooming A fuzzy effect in a reproduced 
television picture duo to defocusing 
of the electron beam in the picture 
tube when excessively strong signals 
are applied to the electron gun. 

blooper A receiver that is radiating a 
signal; 


blow A fuse is commonly said to blow 
when it opens a circuit because of 
excess ‘current, particularly when the 
current is heavy and the melting of 
the fuse is violent. 



BLOWOUT MAGNET 


blowout magnet A permanent magnet 
or electromagnet so positioned that 
it extinguishes the arc formed by the 
opening of a switch or relay. The 
magnetic held increases the length of 
the path of the arc. 

blowtorch A portable device for pro- 
ducing the intense local heat required 
for soldering large objects or for heating 
large soldering irons. 

blue glow A glow normally seen in 
electronic tubes containing mercury 
vapor. It is due to ionization of the 
molecules of mercury vapor. A blue 
glow near the electrodes of a vacuum 
tube means that the tube is gassy 
and hence defective. A soft blue 
fluorescent glow only on the glass of 
avacuum tube is normal. A luminous 
blue glow exists near the cathode in a 
Geissler tube, especially when the tube 
contains air. 

BMI Abbreviation for Broadcast Music, 
Inc., an association formed to license 
radio performances of the music of its 
members. 

body capacitance Capacitance existing 
between the human body and a piece 
of electronic apparatus and between the 
human body and ground. Capable of 
detuning some radio circuits. 

Bohr atom The atom as conceived by 
Bohr and Rutherford, consisting of a 
positive nucleus about which circulates 
a number of orbital electrons. Also 
called Rutherford-Bohr atom. 

bolometer A highly sensitive thermom- 
eter utilizing changes in the resistance 
of a blackened platinum strip to 
measure thermal radiation, chiefly 
from stars. 

Boltzmann’s constant A constant equal 
to about 1.371 X 10""^® erg per degree. 
It is equal to the ideal gas constant 
divided by Avogadro’s number. 

bombardment 1. The process of direct- 
ing high-speed electrons at an elec- 
trode, causing secondary omission 
of electrons, fluorescence, disintegra- 
tion, or production of X rays. 2. 
The process of directing electrons or 
other high-speed particles at atoms 
to cause ionization or transmutation. 


bonding 1. Connecting the metal parts 
of an automobile or airplane. 2. Con- 
necting the shields of radio parts, or 
connecting these parts to the chassis. 

book capacitor A two-plate trimmer 
capacitor having the plates hinged 
together like the pages of a book. The 
capacitance is varied by changing the 
angle between the plates. 

boom A mechanical support for a 
microphone, used in a television or 
motion-picture studio to suspend a 
microphone within range of the actors 
but above the field of view of the 
camera. 



Boom for supporting a microphone 
out of range of a toloviHioii camera. 


booster A small generator used in series 
or parallel with a larger generator to 
maintain normal voltage under heavy 
loads. 

bound charge An early term for an 
induced charge that is still in ili(^ 
presence of the charge of opposite 
sign that induced it. 

Bourdon gage A pressure-indicating 
gage that depends on deformation of 
a cuived tube of elastic metal, of 
elliptic cross section, when pressure is 
applied to the interior of the tube by a 
liquid or gas. 

B power supply The plate-voltjigc source 
for a vacuum tube. It may be a B 
battery, an alternating-cmrrcnt or 
universal power pack, a vibrator power 
pack, or a direct-current generator. 

Bragg angle The glancing angle for 
X rays at the reflecting planes of a 
crystal. Used in X-ray orientation 
of quartz crystals being cut up for 
radio use. 

Bragg’s law The expression specafying 
the conditions under which a system 
of parallel atomic layers in a crystal 
will reflect a beam of X rays with 
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maximum intensity. If is the 
distance between layers, d is the glanc- 
ing angle, X is the wavelength of the 
X rays, and iV is a whole number, the 
expression is 2d sin 0 = N\. 

branch A section of network between 
branch points or jimctions. 


Brewster angle The angle of incidence 
at which a wave reflected from a 
surface undergoes a 90-degree phase 
shift with respect to the incident 
wave when the incident wave is 
polarized in the plane of the angle of 
incidence. The angle changes with 
frequency and with ground conditions. 


branch points Junctions in a network 
at which current can divide. 

Braun tube An early type of cathode- 
ray oscilloscope tube, requiring an 
operating potential of several thousand 
volts. 

brazing Joining two metal objects by a 
process similar to soldering except 
that it uses an ahoy, generally brass 
or hard solder, that is relatively 
infusible as compared with common 
solder. 

breadboard construction Arrangement 
of all parts for a radio receiver or trans- 
mitter on a board, so that the parts 
may be anchored temporarily with 
wood screws and easily moved during 
experimental work. 

breakdown A disruptive discharge 
through insulation, involving a sudden 
and large increase in current through 
the insulation due to complete failure 
under electrostatic stress. Also called 
puncture. 

breakdown voltage The voltage at 
which insulation will break down and 
become conductive. 

break-in keying A radio-transmitter 
keying method that permits the 
receiver to be operated continuously, 
so that tlie sending operator can 
receive incoming signals during keying 
intervals. 

break-in operation A method of radio 
communication in which it is possible 
for the receiving operator to interrupt 
or break into the transmission at any 
time. 

break-in relay A relay used in a radio 
transmitter for break-in operation, 
automatically permitting reception 
of incoming signals during keying 
Intervals. 


bridge An instrument generally used 
for measuring an unknown value such 
as resistance, inductance, or capaci- 
tance by comparison with known 
values. 


bridge circuit A test circuit consisting 
of four resistances or impedances all 
connected in series to form a diamond. 
A voltage source is connected between 
one pair of opposite junctions, and an 
indicating instrument (usually a galva- 
nometer) is connected between the 
other pair of junctions. The imknown 
value is connected as one of the four 
elements, the other elements being 
adjusted until no current flows through 
the indicating meter or bridge. The 
value of the unknown can then be read 
on the dials of the instrument. The 
Wheatstone bridge is an example. 


bridged T network 
A T network in 
which the series 
impedances are 
bridged by afourth 
impedance. 


I— ■//WVW— I 


Bridged T network. 


bridge rectifier A full-wave rectifier 
with four elements connected in series 
as in a bridge circuit. Alternating 
voltage is applied to one pair of 
opposite junctions, and direct voltage 
is obtained from the other pair of 
junctions. 


bright level The zero-voltage level of 
the pulsating direct voltage constitut- 
ing a television video signal. It 
represents white, the brightest part 
of the scene being televised. 


brightness The luminous intensity of 
any surface in a given direction per 
unit of projected area of the surface 
as viewed from that direction. It 
is measured in candles per unit area 
or in such brightness units as the 
lambert, foot-lambert, or stilb. 
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brightness control The television-re- 
ceiver control that varies the average 
brightness of the reproduced image. 

brilliance 1. The degree of brightness 
and clarity in a reproduced television 
image. 2. The degree to which the 
higher audio frequencies sound like 
the original when reproduced by a 
receiver or public-address amplifier. 

brilliance modulation Control of the 
brilliance of the trace on the screen 
of a cathode-ray tube in conformity 
with the signal. Also known as 
intensity modulation, 

brilliancy control The brightness con- 
trol in a television receiver. 

brilliant A term applied to sound 
reproduction in which high frequencies 
are properly reproduced. 

Britannia splice A splice used for 
joining heavy wires, made by over- 
lapping the bare ends of the wires and 


wrapping a fine wire around the entire 
splice. 

British Broadcasting Corporation The 
government-owned corporation in 
charge of all radio broadcasting in 
Great Britain. It is financed by 
license fees collected from each radio- 
receiver owner, and carries no com- 
mercial programs. Abbreviated BBC. 

British thermal unit The quantity of 
heat required to raise the temperature 
of one pound of water one degree 
Fahrenheit. Abbreviated Btu. The 
corresponding metric unit is the calorie. 

broad Re^onding to a wide range of 
frequencies. Usually applied to tuned 
circuits. 

broadcast A radio transmission in- 
tended for public reception. 

broadcast band The band of frequencies 
between 550 and 1,600 kilocycles in 
which are the carrier-frequency assign- 



Complete broadoaatina ssrstem, from microphone to receiver. 
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ments of all standard broadcast 
stations in the United States. 

broadcast day The period of time 
between local sunrise and 12 midnight 
local standard time. 

broadcaster One who or that which 
broadcasts a radio program for the 
benefit of an unlimited number of 
receiving stations. 

broadcasting Transmission of radio pro- 
grams intended for public interest, 
entertainment, or education. 

broadcast station A radio station used 
for transmitting programs to the 
general public. This term usually 
applies only to stations in the 650- to 
1,600-kilocycle broadcast band. 

broadside array An antenna array in 
which the elements are in the same 
plane, with the currents of all elements 
in phase. The direction of maximum 
ra^tion is broadside to the plane 
containing the antennas. 

broadside directional antenna A broad- 
side array. 

broad tuning A condition in which 
two or more radio stations are heard 
at a single setting of the tuning dial 
of a receiver, generally due to poor 
selectivity in the tuning circuits of the 
receiver, 

Bronson resistance A high resistance 
consisting of two electrodes in a gas 
that is made conducting by a constant 
source of ionization. 

bronze An alloy of copper and tin. 

Brown and Sharpe gage Original name 
of the American wire gage (AWG) 
commonly used in the United States 
for specifying the size of a conductor. 
Wire sizes range from 0000 (0.46 inch 
diameter) for the largest to 40 and 
higher for the smallest diameters. 
Abbreviated B & S. 

Brownian movement An erratic zigzag 
motion exhibited by very small par- 
ticles in a liquid or gaseous medium, 
due to the thermal agitation of the 
molecules of the medium. 

brush A metal or carbon block used 
to make contact with a rotating part, 
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such as the armature, of a generator or 
motor. 

brush discharge A luminous electrical 
discharge consisting of visible streams 
of charged particles moving through 
the air between the terminals of a 
static machine or other high-frequency 
high-voltage source. It has a feathery 
appearance and is accompanied by a 
hissing sound. 

brush holder The device, often ad- 
justable, that holds a brush in the 
proper position against a commutator 
or slip ring and applies the correct 
pressure to the brush. 

brute-force filter The common type 
of power-pack filter, depending on 
large values of capacitance and in- 
ductance to smooth out pulsations, 
rather than on resonant effects of 
tuned filters. 

B supply The plate-voltage source for 
a vacuum tube. It may be a B 
battery, an alternating-current or 
universal power pack, a vibrator power 
pack, or a direct-current generator. 

Btu Abbreviation for British thermal 
unit. 

buck To oppose, as one voltage bucking 
another. 

bucking coil A coil connected and 
positioned in such a way that its 
magnetic field opposes the magnetic 
field of another coil. The hum- 
bucking coil of an clectrodynamio 
loudspeaker is an example. 

bucking voltage An opposing voltage, 
having opposite polarity to that of 
another voltage against which it acts. 

Buckley gage A type of ionization gage 
used for measuring very low gas 
pressures. 

buckling In a storage battery, warping 
of the plates due to an excessively 
high rate of charge or discharge. 

buffer A vacuum-tube stage used chiefiy 
to prevent undesirable interaction 
between two other stages. In a 
transmitter, it generally follows the 
master-oscillator stage. 



BUFFER AMPLIFIER 


buffer amplifier A , vaciium-tiibo ampli- 
fier (iBcd to separate the maator- 
oseillator stage of a transmitter from 
following power-amplifier stages. 

buffer capacitor A capacitor conne<‘.ted 
across the secondary of a vibrator 
f.ransfornu^r or between the anode and 
cathode of a cold-cathode rectifier 
tiib(i to BiipprosB voltage surges that 
might otherwise damage other parts 
in the circuit. 



C<ude-MCiL<liuK bug. 


bug 1. A ring dial used on ecdio ranging 
ami radar eciuipincni as a reference for 
n^ading th<^ position of the projector 
or antenna with respect to the lubber 
line of a ship. Also used in connection 
witli the bearing n^pcator compass card 
on the bearing deviation indicator of 
underwater sound equipment to iiidi- 
cat<^ t.h<^ true bearing of tho projector, 
'riui compass c,ar<l is chustrically 
conii<‘c.ted to tho gyro compass on 
tlic ship. A })ug is also used for a simi- 
lar purpose on water or airborne radar 
(equipment. 2. A semiautomatic codc- 
Hcmling k(»y in which movement of a 
lever to one side prodm^es a scenes 
of corrc^cd ly Hi)ace(l dof.s and movement 
to the ot.lKn* side produces a single 
(lash. 

building-out section A short soc.tion of 
transmission line, (*ither open or 
shorUcireuited at the far end, shunted 
across anotluir transmission line for 
use its an impedanccv-inatcliing trans- 
former. 

building-up In a s(df-oxcitcd generator, 
the gradual increase in magtaaic fiehl 
stnmgth from the residual-magnetism 
values to tho normal operating value 
pnxhKscd when normal fiesld c.urrent is 
flowing. Tho residual magnetism pro- 


duces the small initial voltage that 
starts the building-up process. 

built-in antenna An antenna locatesd 
inside the cabinet of a radio receiver. 
It is usually a loop, but may be simply 
a sheet of metal or a connection to 
the power line through a capacitor. 

bulb A term loosely used to specify 
the glass envelope that encloses an 
incandescent lamp or an electroiiio 
tube. Sometimes applied to complete 
incandescent lamps. 

buncher The buncher resonator in ii 
velocity-modulation tube. 

buncher resonator The first or input 
cavity resonator in a velocity-modula- 
tion tube. It serves to modify th<5 
velocity of the electrons in the beam. 

buncher voltage The radio-frequency 
voltage between the grids of the 
buncher resonator in a velocity- 
modulation tube such as a klystron. 
In most discussions, the term implioa 
the peak value of this oscillating 
voltage. 

bunching The flow of electrons from 
the cathode to the anode as a succeH- 
sion of electron groups rather than aH a 
continuous stream. Bunching may 
be effected by the control grid in an 
ultrahigh-frequency oscillator tube as 
the grid swings above and below the 
cutoff voltage during each cycle. 
Optimum bunching is the bunching 
condition required for maximum out- 
put. Underbunching and overbunch- 
ing refer to the conditions existing 
when the bimcher voltage is less or 
greater than the value required for 
optimum bunching. Ideal bunching 
theoretically gives a single infiniit^ 
current pulse during each cycle. 

bunching parameter A single term that 
combines the effect of a number of 
factors that determine the theoreticuil 
operation of a klystron. 

Bunsen cell A primary cell having a 
zinc negative electrode immersed in 
sulphuric acid and a positive carbon 
electrode immersed in nitric acid, 
with the two liquid? separated by a 
porous cup. 



BYPASS CAPACITOR 


Bunsen photometer A photometer em- 
ploying a spot of grease on a screen. 
The spot appears to vanish when 
both sides of the screen are equally 
illuminated. Also called grease-apot 
photometer, 

burglar alarm An automatic electric 
signaling device intended to indicate 
attempted entry to protected premises. 

bum out Failure of an electric motor, 
generator, heating element, or other 
appliance due to excessive heat pro- 
duced by excessive current. 

burst 1. A sudden increase in the 
strength of a signal being received 
from beyond line-of-sight range. It 
is believed due to meteors passing 
through the upper atmosphere and 
momentarily affecting the ionized 
layers that reflect radio waves back 
to earth. 2. A cosmic-ray effect upon 
matter, causing a sudden intense 
ionization that often gives rise to 
great numbers of ion pairs at once. 

bus Term sometimes used to specify a 
busbar. 

busbar A heavy copper strip or bar used 
on switchboards and in power plants to 
carry heavy currents. 

bushing 1. A lining for a hole, intended 
to insulate and/or protect from abra- 
sion one or more conductors that pass 
through it. 2. A metallic sleeve or 
lining, usually removable, inserted in 
a body and used as a bearing for a 
shaft in order to reduce friction. 


butt The end of a mother quartz 
crystal opposite the pointed end or 
apex, generally broken off in the mining 
operation. The sides of the crystal 
taper inward slightly from the butt. 

butterfly circuit A frequency-determin- 
ing clement having no sliding contacts, 
used in ultrahigh-frequency oscillator 
circuits to provide simultaneous change 
of both inductance and capacitance. 
It replaces conventional tuning capaci- 
tors and fixed coils. The shape of 
the rotor resembles the opened wings of 
a butterfly. 

butt joint A splice or connection formed 
by placing the ends of two conductors 
together and joining them by welding, 
brazing, or soldering. 

button The telescopic metal container 
that holds the carbon granules in a 
carbon microphone. 

buzzer An electromagnetic device hav- 
ing an armature that vibrates rapidly, 
producing a buzzing sound. 



BX cable. 


BX cable Insulated wires in flexible 
metal tubing, used in wiring buildings 
or for bringing electric power to 
electric or electronic equipment. Of- 
ten called simply BX. 

bypass capacitor A capacitor connected 
to provide a low-impedance path for 
radio-frequency or audio-frequency 
currents around a circuit element. 
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C 1. Letter used to designate a capaci- 
tor on a diagram. 2. Chemical sym- 
bol for carbon. 3. Abbreviation for 
centigrade. 4. Letter used to de- 
signate the grid- voltage source for a 
vacuum tube. 5. Roman numeral for 
100 . 

C Letter used to designate a capaci- 
tance in an equation. 

c 1. Abbreviation for candle. 2. Ab- 
breviation sometimes used for cycles 
per second. Better to spell out as 
cycles. 

C+ (C plus, or C positive) Denotes 
the positive terminal of the C battery 
or the positive polarity of some other 
grid-voltage source for a vacuum 
tube, or the grid-circuit terminal 
to which the positive source terminal 
should be connected. 

C— (C minus, or C negative) Denotes 
the negative terminal of a C battery 
or the negative polarity of some other 
grid-voltage source for a vacuum 
tube, or the grid-circuit terminal to 
which the negative source terminal 
should be connected. 

Cgk The grid-cathode capacitance in a 
vacuum tube. 

Cgp The grid-plate capacitance in a 
vacuum tube. 

®C Abbreviation for degrees centigrade. 

CAA Abbreviation for Civil Aeronautics 
Authority. 

cabinet The wood, plastic, or metal 
housing in which the chassis and loud- 
speaker of a radio or television receiver 
are mounted. 

cable A stranded conductor (single- 
conductor cable) or a combination 
of conductors insulated from one 
another (multiple-conductor cable). 
The combination is sometimes encased 


in a lead sheath or covered with braided 
metal. 

cable count The method used for 
determining the number of words in a 
cable message, in which every word 
of address, text, and signature is 
counted. Domestic count normally 
considers only words in the text. 

cactus needle A playback point or 
phonograph needle made from the 
thorn of a cactus plant. 

cadmium A silvery-white metal fre- 
quently plated on steel radio parts 
or on a steel chassis to prevent rusting. 

caesium An alkali metal used in form- 
ing the cathodes of certain types of 
phototubes. 

caesium phototube A phototube having 
a caesium-coated cathode. It has 
maximum sensitivity to the infrared 
portion of the spectrum. 

cage antenna A group of parallel 
wires arranged in the form of a cylinder 
and connected together to servo as an 
antenna. 

cal Abbreviation for calorie. 

calcium An alkali metal used in form- 
ing the cathodes of certain types of 
phototubes. 

calibrate To determine by measurement 
or comparison the correct value of each 
scale reading on a meter or other 
device being calibrated, or to deter- 
mine the settings of a control which 
correspond to particular values of 
voltage, current, frequency, or some 
other characteristic. 

calibration The process of determining 
the correct values for different positions 
of a meter, pointer, or settings of a 
control. 

call letters Identifying letters, some- 
times including numerals, assigned 
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to radio stations by the Federal 
Communications Commission or by 
corresponding authorities in other 
countries. 

call signal The signal (usually call 
letters) used to identify a particular 
radio station during its operation. 

calomel electrode A half cell containing 
a mercury electrode in contact with a 
solution of potassium chloride satu- 
rated with mercurous chloride. Also 
called calomel half cell, 

calomel half cell Same as calomel 
electrode. 

calorie The unit of heat energy in 
the metric system. The amount of 
heat required to raise the temperature 
of one gram of water from 15® centi- 
grade to 16® centigrade. The cor- 
responding unit is the Btu which is 
equal to 252 calories. 

cam An irregularly shaped part used to 
convert rotary motion to linear motion, 
or vice versa. Used in mechanical 
pushbutton tuning systems. 

cambric Linen or cotton fabric used 
for insulating purposes. Varnished 
cambric is impregnated with an 
insulating oil and baked, and when 
made in the form of tubing, it is called 
spaghetti. 

camera A box or other housing in 
which the images of objects are 
projected on a light-sensitive surface. 
In ordinary cameras this surface is a 
fiUim, while in television cameras it is 
the mosaic or other light-sensitive 
surface in the television camera tube. 

camera signal The video output signal 
of a television camera. 

camera tube A special vacuum tube 
that performs the two important 
functions of converting an optical 
image into a corresponding electrical 
image and selecting the picture ele- 
ments in the proper sequence of alter- 
nate rows as required for interlaced 
transmission. T^es of camera tubes 
in common use are the iconoscope 
developed by Radio Corporation of 
America, the image dissector tube 
developed by Farnsworth, and the 


CANDOHM 

improved iconoscope known as the 
orthiconoscope. 

Campbell-Colpitts bridge A shielded 
alternating-current bridge for meas- 
uring capacitance by a substitution 
method. 

canal rays Streams of positively charged 
atoms or molecules (positive ions) that 
travel in the direction from the anode 
to the cathode in certain types of 
evacuated tubes. These rays are 
commonly observed in the space 
behind the cathode after passing 
through openings or canals in the 
cathode. More often called positive 
rays. 


HoJIow cathode • 



Canal-ray tube. 


candelabra base A screw base for lamps 
having a size intermediate between 
that of a standard lamp and that of 
the miniature base used on flashlight 
bulbs. 

candle The unit of luminous intenrity. 
In the United States it is a specified 
fraction of the average horizontal 
candlepower of a group of 45 carbon- 
filament lamps preserved at the 
National Bureau of Standards, when 
the lamps are operated at specified 
voltages. 

candle-hour A unit of light, or luminous 
energy, equal to the total luminous 
energy emitted in one hour by a source 
having a luminous intensity of one 
candle. 

candlepower Luminous intensity ex- 
pressed in candles and used to specify 
the strength of a light source. 

Candohm A wire-wound resistor that is 
wrapped in heavy fiber insulating 



CAPACITANCE 



Candohiti rosiator. 


paper and encased in metal. It is 
ximd chiefly as a voltage divider, and 
generally has one or more taps. 

capacitance The electrical size of a 
capacitor, determining the amount 
of electrical energy that can be stored 
in it by a given voltage and the amount 
of alternating current that will flow 
at a given frequency. The basic 
imit of capacitance is the farad; it 
is the value that will pass a current 
of one ampere when the voltage across 
the capacitor is changing at the rate of 
one volt per second. The farad is too 
large a unit for radio or electrical 
work; hence the microfarad (one 
millionth of a farad) and the micro- 
microfarad (one millionth of a micro- 
famd) are commonly used. Capaci- 
tan<*.e (sxists whenever two conductors 
ar(^ separated by an insulating mate- 
rial. 

capacitance altimeter An electronic de- 
vice for determining the exact height 
of an aircraft above ground when it is 
near the ground or preparing to land. 
It depends on changes in capacitance 
l)Otw(.u*.n two conductors on the aircraft 
when the ground, acting as a third 
conductor, is approached. 


capacitance meter An instrument 
to measure capacitance values 
capacitors or of circuits containiii^^ 
capacitance. 

capacitance relay An electronic reli^.V 
that responds to very small changes 
capacitance such as that created lo>y 
bringing a hand near the pickup 
or plate. 


/Mar/ inctfeaHs 
safe chsfance 


SJiiefcfeaf 
p/ckt^ 
cord 


tnaficafor 
tight 



Switch for 
phkup 
aef/ustnr^rrf 


Capacitance relay arranged to ehut off powesr 
to a punch press when the operator’s handw 
ooine near the aluminum pickup braoJkot» 
connected to the control unit. 


capacitance section That part of 
transmission line or resonator whioli 
may be considered as a Iximpccl 
capacitance. The grids of a klystron 
resonator are the capacitance of 
resonator. 

capacitive coupling The linking of 

circuit with another by means of 
capacitance that is common or mutuf^l 
to both. 


capacitance bridge A form of Whoat- 
stoiKs bridge used for making precise 
comparisons of capacitance values. 
It us<^s (capacitors in some or all of 
its four (demonts, requires an altei^ 
iiating-voltage source, and utilizes a 
luMidphoiie in place of the usual 
galvjuiomctor. 

capacitance loading The tuning effect 
of a lumped capacitance at some 
point, usually the opcn-circuitcd cmkI, 
of a transmission line. 

capacitance -operated intrusion detector 
A boundary alarm system in which 
the approach of an intnidor to an 
nnUuina wire cn<jircling the protected 
iircja a f(iw feet aboveground changes 
tlui autciuna-ground capacitance and 
sets off the alarm. 


capacitive reactance That type of rest o. tr- 
ance which is due to the oapacitarit^*^ 
of a capacitor or circuit. Capacitiv<^. 
reactance is measured in ohms, dow- 
ignated by Xc, and is equal to 
reciprocal of the product of tinaoH 
the frequency in cycles per second a.zxcL 
the capacitance in faracls 



capacitor An electrical or radio device <5 
consisting essentially of two conductiii 
surfaces separated by an insulatitip; 
material or dielectric such as stir, 
paper, mica, glass, or oil. A capaci-tor 
stores electrical energy, blocks 
flow of direct current, and permits tiKcs 
flow of alternating current to a deg;z'C3o 
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CAPACITOR PICKUP 


FIRST SECOND ^SECOND THIRD 

“»ffisr«8Wk« ■sas^wsT’^ssr" 


soo V. ac. 


loLERANK^ SiSrKING 

VOLTAGE 


TOLERANCE 


OEaMAL 

multiplier 



Standard KMA color code for fixed oupaoitorfi. Capacitaxxoo values are in iiiicroniicrofaradH. "When 
only three colored dots are used, the dircot>current working voltago is aH»umo<l to bo 500 volts and 
the tolerance is assumed to bo 20 per coni. 


dependent on the capacitance and the 
frequency. The electrical size, or 
capacitance, of a capacitor is generally 
specified either in microfarads or 
microinicro farads. A capacitor is of- 
ten called a condenser, a term now 
deprecated. 

capacitor antenna An antenna con- 
sisting of two conductors or systems 
of conductors, the capacitance between 
which is the essential characteristic. 

capacitor bank A number of capacitors 
ill a single container. 

capacitor constant For a capacitor, 
the ratio of capacitive rcact»auco 
to effective resistance at a given 
frequency. 

capacitor loudspeaker A loudHpoaker 
in which the mechanical forces result 
from olcH^trostatic reactions l)o tween a 



large flexible metal diaphragm and a 
rigid metal plate forming a two-plate 
air capacitor. 

capacitor microphone A microphone, 
the electric output of which results from 
variation in electrostat- 
ic capacitance. It con- 
sists essentially of a 
flexible metal dia- 
phragm and a rigid 
metal plate forming a 
two-platc air capacitor. 

Sound waves sot the 
diaphragm in vibra- 
tion, producing capaci- 
tance variations that 
are converted into Diugrtuu iliua- 
audio-freqiien cy signals trating the opor- 
by a suitable amplifier 
circuit. iniorophono. 

capacitor motor A single-phase induc*-- 
tion motor having a main winding 
connected directly to a source of power 
and an auxiliary winding connected 
in scries with a capacitor to the source 
of power. 

capacitor pickup A phonograph pickup 
in which the electric output is goixor- 














CAPACITOR PLATES 


ated by mechanical variation of its 
capacitance. 

capacitor plates The half-round metal 
plates of a variable tuning capacitor, 
or the metal plates of any other 
capacitor. 


carbon filament An incandescent lamp 
filament consisting of a fiber or thread 
that has been reduced to carbon. 

carbon granules Small carefully selected 
particles of carbon used in carbon 
microphones. 


capacitor shaft The shaft to which the 
rotor plates of a variable-tuning 
capacitor are attached. 


capacitor split-phase motor 
capacitor-start 

motor. lArOUNE 


Same as a 



capacitor-start motor - 
A split-phase in- 

duction motor ^ 

having a capacitor 
connected in series 
with the auxiliary 
winding to aid in 
producing the ro- 
tating magnetic 
field required to 
bring the motor up 
to synchronous 
speed. The auxiliary circuit is opened, 
generally by a centrifugal switch, when 
the motor has attained a predeter- 
mined speed. 


Simplified diagram of 
a capacitor split-phase 
induotioa motor (re- 
versible). 


capacity 1. Term often used for capaci- 
tance. 2. The rated load of a ma- 
chine, apparatus, or device, or the 
maximum load that can be handled 
under existing service conditions. 


capillary electrometer A sensitive elec- 
trometer in which a displacement of a 
drop of dilute acid in a column of 
mercury in a capillary tube is produced 
by the action of the voltage to be 
measured. The voltage changes the 
capillary forces due to surface tension 
and other factors. 


carbon An element widely used in the 
construction of resistors, dry cells, 
and other radio and electrical parts. 

carbon button A telescopic metallic 
container filled with carbon granules, 
used in carbon microphones. 

carbon-contact pickup A phonograph 
pickup that depends for its operation 
on the variation in resistance of 
carbon contacts. 


carbon microphone A type of micro- 
phone in which the flexible diaphragm 
applies a varying pressure to a con- 
tainer or button filled with carbon 
granules, causing the resistance of tho 
microphone to vary in accordance 
with the varying pressure of sound 
waves on the diaphragm. A single- 
button carbon microphone has a 
carbon container on ono side of the 
diaphragm only. A double-button 
carbon microphone has a carbon-filled 
container on each side of the dia- 
phragm, and gives twice as much 
resistance change for a given dia- 
phragm movement. 


Thin 

diaphragm 


Sound mve 


, M 

*6rasscup 

1 

'Piunge 

'Carbon | 

granuies | 

- 1 

ii 

1 Battery 


Circuit illustratiug the action of a ainglc- 
button carbon-granule transmitter (w used in 
a telephone handset or a carbon microphone. 


carbon-pile regulator A number of disks 
or blocks of carbon arranged in a pile, 
with a means for applying variable 
pressure to the pile in order to vary 
its total resistance and thereby reg- 
ulate the current flowing in a circuit. 

carbon-pile voltage regulator An auto- 
matic device emplosnng variable pres- 
sure on a pile of carbon disks to vary 
the field circuit resistance of a gener- 
ator in such a way as to keep tho 
generator output voltage essentially 
constant. 

carbon-pressure recording Electro- 
mechanical facsimile recording in which 
movement of a stylus or other pressure 
device over carbon paper produces 
the received image on a sheet of paper. 
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G\RRIER REPEATER 


carbon regulator A variable resistance 
consisting of a number of carbon 
plates that can be subjected to varying 
mechanical pressure by a screw or 
other means. The greater the pres- 
sure; the lower is the resistance 
between the metal terminal plates at 
opposite ends of the stacks of carbon 
plates. Also called carbon rheostat. 



Carbon resistor — example and construotion. 

carbon resistor A resistor consisting 
of carbon particles mixed with a 
ceramic binder molded into a cylin- 
drical shape and baked, with terminal 
leads attached to opposite ends. The 
unit is sometimes encased in a protec- 
tive housing of plastic or some other 
insulating material. 

carbon rheostat A carbon regulator. 

carborundum A compound of carbon 
and silicon produced in crystal form 
in an electric furnace. It can be used 
as a crystal detector to rectify or 
detect radio waves. 

carborundum detector A crystal detec- 
tor employing carborundum crystals. 

cardioid microphone A microphone hav- 
ing a heart-shaped response pattern 
that gives nearly uniform response 
for a range of about 180 degrees in 
one direction and minimum response 
in the opposite direction. 

cardioid pattern A heart-shaped pat- 
tern obtained as the response or 
radiation characteristic of certain 
directional antennas or as the response 
characteristic of certain types of 
microphones. 

cardiotachometer An electronic ampli- 
fier that times and records pulse 
surges. Used in determining pulse 
rates of the heart. 


Carey-Foster bridge A type of Wheat- 
stone bridge used to measure the 
difference between nearly equal resist- 
ances. Coils coimected by a slide 
wire serve for two ratio arms. 

carriage In a sound recorder having an 
overhead feed mechanism, the part 
that carries the cutting head. 

carrier A term frequently used to 
designate a carrier current, carrier 
voltage, or carrier wave, "^en no 
sounds are being transmitted, as 
during a pause in a radio program, only 
the unmodulated carrier is present. 

carrier current 1. The alternating cur- 
rent at the assigned carrier frequency 
of a radio station. It is capable of 
being modulated with an intelligence 
signal. 2. The radio-frequency carrier 
current sent over power, telegraph, or 
telephone lines for communication 
purposes. Carrier frequencies for. tele- 
phone wires generally extend from 
about 5,000 to 30,000 cycles per 
second. Many additional circuits can 
be obtained from a single pair of wires 
by using carrier currents. 

carrier frequency The frequency of the 
unmodulated radio wave produced by 
a radio transmitter or other source 
of modulated waves. For radio sta- 
tions, it is assigned by the Federal 
Communications Commission or by 
corresponding authorities in other 
countries and must be maintained 
within a specified percentage of the 
assigned value. 

carrier-frequency wire broadcasting A 
form of wire broadcasting in which a 
modulated current having a carrier 
frequency is either transmitted on 
special wire circuits or superimposed 
on telephone or power wires for 
distributioii to a general listening 
audience. 

carrier level The strength or level of 
an unmodulated carrier signal at a 
particular point in a radio system, 
expressed in decibels in relation to 
some reference level. 

carrier repeater A repeater compris- 
ing one or more amplifiers and asso- 
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CARRIER SHIFT 

dated equipment for use in carrier 
transmission. 

carrier shift A change, usually undesir- 
able, in the carrier frequency of an am- 
plitude-modulated radio transmitter. 

carrier suppression Radio transmission 
in which the carrier wave is not 
transmitted. 

carrier telegraphy That form of teleg- 
raphy in which, in order to form 
the transmitted signals, alternating 
current is supplied to the line after 
being modulated under the control 
of the transmitting apparatus. 

carrier telephony That form of teleph- 
ony in which carrier transmission 
is used, with the carrier wave being 
modulated by the voice-frequency 
wave. Ordinarily applied only to 
wire telephony. In most cases, the 
same carrier will be used for a number 
of different channels, with filter 
circuits to separate the messages 
that arrive simultmieously at the 
receiving end. 

carrier transmission That form of elec- 
tric transmission involving a wave 
resulting from the modulation of a 
single-frequency wave by a modulating 
wave. 

carrier voltage The voltage of the 
xinmodulated carrier signal. 

carrier wave The unmodulated compo- 
nent of a radio wave, usually called 
simply the earner. In effect, it 
carries the intelligence signal from a 
transmitting antenna through space 
to receiving antennas. It constitutes 
the entire output of a radio transmitter 
during those intervals when no intel- 
ligence is being transmitted. 

cairyiiig capacity The maximum cur- 
rent that a conductor can carry with- 
out becoming overheated and damaging 
its insulation. 

cartridge fuse A fuse enclosed in an 
insulating tube in order to confine 
the arc and prevent it from damaging 
near-by objects when the fuse blows. 
The terminals arc usually brass fer- 
rules or blades at opposite ends on the 
tube. 


cascade In series, as tuning circuits or 
amplifier stages used one after another. 

cascade amplifier A vacuum-tube am- 
plifier containing two or more stages 
arranged in the conventional series 
or cascade manner. 

cascade connection A method of con- 
necting similar pieces of apparatus 
so that the output side of one is 
connected to the input side of the next. 


FIRST 

UMITER 


SECOND TO 
UNTTER DISC 



Circuit diagruin of a two-lubo ciiHc.ulo liiuitor 
for a frooueiioy-niodulatcd receiver. 


cascade limiter A limiter circuit that 
uses two vacuum tubes in series or 
cascade, to give improved limiter 
operation in a frequency-modulated 
receiver for both weak and strong 
signals and provide considerably higher 
gain than is obtained with a single- 
stage limiter. 

cascade tube A high-voltage vacuum 
tube used to produce hard X rays 
or high-speed ion beams. The total 
voltage is divided by constructing 
the tube in several sections connected 
ill series or cascade. 

cassette A holder for the film or plate 
and the intensifying screens of an 
X-ray machine. 

catalyst Any substance used to aid a 
chemical reaction without causing 
any changes in its properties. 

catcher The catcher resonator of a 
velocity-modulation tube. 

catcher current The alternating-current 
component of the bunched beam cur- 
rent in a velocity-modulation tube. 
This current is not measured but is 
used in theoretical discussions as an 
indication of the output that may be 
expected. The product of the catcher 
current and the shunt impedance 
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CATHODE MODULATION 


gives the radio-frequency voltage at 
the catcher grids. 

catcher resonator The output resonator 
to which ultrahigh-frequency power 
is delivered in a velocity-modulation 
tube. The beam current between the 
grids of this resonator is pulsating 
or bunched, and when the resonator 
is tuned to the bunching frequency 
the beam delivers power to the catcher. 
This power is taken from the tube by 
moans of small wire loops that lead 
to the coaxial terminals. 

catelectrotonus The state of increased 
excitability of a nerve or muscle 
that is near the negative electrode 
or cathode during passage of direct 
current through Uving tissue. 

catenary The curve assumed by a 
perfectly flexible and uniform chain 
or line hanging in equilibrium between 
two supports. Overhead telephone 
and power-line wires form catenaries. 

cathautograph A system of transmitting 
visual writing, in which the writing is 
traced by an electron beam moving 
over the fluorescent screen of a 
cathode-ray tube, remaining visible 
there for a sufficiently long time to bo 
road. The transmitter contains a 
stylus that regulates two resistances 
as in the telautograph and thus 
controls the deflecting flelds for the 
cathodo-ray tube in the receiver. 

cathetrq;^,,,; A grid-controlled mercury- 
vapor recti fi(jr having an external 
control (ilectrode. 

cathode 1. The primary source of clec- 
troiiH in a vacuum tube. In thermionic 
vac.uiitn tulx^s, the cathode is either 
lieatcd indinuitly by a filament or 
is its<^lf a filanicnt. The cathode is 
conncct(wl to the n(*.gative terminal 
of the plato-voltagc source. 2. A 
general term for a negative electrode. 

cathode bias catfiodc resistor. 

cathode ctirxent Tho total electron 
flow passing from the cathode to tho 
other (doctrodes in a vacuum tu])c. 

cathode dark space TTiat portion of tho 
glow disc.harge in a (Jrookes tulxi, 
lengtli of neon tubing, or other dis- 


charge tube that is between the cath- 
ode glow and the negative glow. It is 
nonluminous- Also known as Crookes 
dark space. 

cathode disintegration The wearing 
away of a cathode in a vacuum tube 
by the bombardment of positive ions 
which knocks out atoms of cathode 
material. This action shortens the 
life of ordinary tubes, but is used to 
advantage in the process of sputtering 
a thin film of metal on a surface. 

cathode drop The abrupt drop in volt- 
age existing at the cathode surface of 
an electronic tube or electrolytio cell. 

cathode follower A vacuum-tube circuit 
in which the output is taken between 
cathode and ground, giving high input 
impedance, low output impedance, and 
a gain of less than unity. 

cathode-follower circuit A circuit iii 
which the output load is included in the 
cathode circuit of a tube, and the input 
to the tube is applied between the grid 
and the remote end of the cathode load. 

cathode glow A luminous glow imme- 
diately surrounding tho cathode in a 
gaseous discharge tube at moderately 
low gas pressure. 

cathode heating time The time in sec- 
onds required for the cathode of a 
thermionic vacuum tube to reach nor- 
mal operating temperature after nor- 
mal filament voltage is applied. The 
cathode is assumed to be at normal 
temperature when the plate current 
reaches 90 per cent of its final value. 

cathode keying A transmitter keying 
method in which tho direct-current cir- 
cuits of both plate and grid in the keyed 
stage are opened simultaneously by 
breaking the plate return load going to 
the cathode or filament center tap. 

cathode-loaded amplifier A oathodc- 
followcr circuit connected so that gain 
is realized. 

cathode modulation Amplitude modu- 
lation accomplished by varying simul- 
taneously the plate and control grid 
voltages, thereby varying tho cathode 
current. 
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CATHODE RAY 


cathode ray A stream of electrons emit- 
ted from the cathode of an evacuated 
tube or from the ionized region near 
the cathode under the influence of an 
applied voltage. 

cathode-ray current A current in a vac- 
uum or in a rarefied gas, comprising the 
movement of electrons or other nega- 
tively charged subatomic particles. 

cathode-ray direction finder A direc- 
tion finder in which a visual indicatibn 
of the bearing is automatically given 
by a cathode-ray tube. 

cathode-ray furnace An experimental 
apparatus in which cathode rays from 
one or more concave electrodes are 
focused on the object to be heated in a 
vacuum. A suflS.ciently high tempera- 
ture can be obtained to convert a 
diamond into black carbon. 

oathode-ray lamp A vacuum tube in 
which cathode rays directed onto a 
block of lime or similar material 
produce sufficient heat to cause in- 
candescence. 

cathode-ray oscilloscope A test instru- 
ment using a cathode-ray tube to make 
visible on a fluorescent screen the wave 
forms of varying currents or voltages. 

cathode-ray oscilloscope tube The cath- 
ode-ray tube used in an oscilloscope. 
Here the deflection of the electron 
beam by means of applied electric and/ 
or magnetic fields indicates the in- 
stantaneous values of the applied volt- 
ages and/or currents. 

cathode-ray television tube The cath- 
ode-ray tube used in a modem tele- 
vision receiver to reproduce the image 
being transmitted. 

cathode-ray tube 1. A funnel-shaped 
vacuum tube having in its neck an 
electron gun that directs a beam of 
electrons at a fiuorescent screen inside 
the large end of the tube. A glow is 
produced at the point where the beam 
strikes the screen. Electrostatic de- 
flecting plates or electromagnetic de- 
flecting coils are used to sweep the 
beam over the screen and make it trace 
thereon the waveform of a voltage or 
current or produce a pattern or com- 
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Construction and schematic symbols for a 
cathode-ray tube employing electrostatic 
deflection. 


plete image. 2. A discharge tube hav- 
ing a thin window at the end opposite 
the cathode, through which cathode 
rays can pass into the atmosphere. 
Also called Lenard tube, and used in 
radiology. 



In tune Out of tune 

Shadows^ 

Targei wtih fluor- 
esce nf" maferiol 
on inner surface^ 

Conirol dfir^!b| 
elecirode 


/Targef 

e/eefrode 


Symbol 


Diagram illustrating the construction of a 
cathodo-ray tuning indicator tube. 


cathode -ray tuning indicator A small 
cathodo-ray tube, having about the 
same size and shape as an ordinary 
glass radio tube. Used in radio re- 
ceivers to give a visual indication when 
the receiver is properly tuned. 

cathode resistor A resistor used in the 
cathode circuit of a vacuum tube, and 
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C BIAS DETEaOR 


having a resistance value such that the 
voltage drop across it, due to cathode 
current, provides the correct negative 
grid bias for the tube. 

cathode spot The bright spot on the sur- 
face of the cathode of a pool-type 
mercury-vapor tube. Ionizing action 
is concentrated here, resulting in ex- 
tremely high current density. 

cathode sputtering An electronic 
method of depositing an extremely thin 
and uniform layer of metal on a sur- 
face. When used to produce the metal 
master of a phonograph record, the 
wax or lacquer original record is placed 
in a large demountable vacuum tube 
having a cathode operated under 
conditions that promote cathode bom- 
bardment resulting in sputtering of 
extremely small particles of molten 
metal. These fall uniformly on the 
record and produce thereon a conduct- 
ing layer that can be strengthened by 
electroplating. 

cathodoluminescence Luminescence ex- 
cited by cathode rays. 

cathodophosphorescence Phosphores- 
cence excited by cathode rays. 

catholyte The solution adjacent to the 
cathode in an electrolytic cell. The 
anolyte is adjacent to the anode. 

cation A positive ion that moves to- 
ward the cathode in a discharge tube, 
electrolytic cell, or similar apparatus. 
The corresponding negative ion is 
called the anion. 

catkin tube British term for a thermi- 
onic vacuum tube having a metal 
envelope that also forms the anode. 

catwhisker A sharply pointed flexible 
wire used in a crystal detector to make 
contact with the surface of the crystal 
at a point that provides signal rectifica- 
tion. 

caustic soda cell A cell in which the 
electrolyte consists primarily of a solu- 
tion of sodium hydroxide. 

cavity resonance A condition in which 
a baffle or cabinet for a loudspeaker has 
a natural resonant frequency in the 
range of audio frequencies it is han- 



dling, causing un- 
pleasant emphasis 
of sounds at that 
frequency. 

cavity resonator A 
space totally en- 
closed by a metal- 
lic conductor and 
excited in such a 
way that it be- 
comes a source of 
electromagnetic 
oscillations. The 
size and shape of the enclosure deter- 
mine the resonant frequency. For 
a cylinder, the maximum resonant 
wavelength is 2.61 times the radius. 
Cavity resonators have an extremely 
high Q factor, which can be as great as 
50,000. They are used in ultrahigh- 
frequency systems in place of conven- 
tional resonant circuits. 


Cross-aeotion of a 
tsrpioal cavity reso- 
nator, used in a 
klystron velocity- 
modulation tube. 



CrossHSOctiou of acavity-rosonutor magnetron. 


cavity-resonator wavemeter A resonat- 
ing cavity used to determine the wave- 
length of microwaves. 

C battery The battery that furnishes 
the steady voltage required by the 
control-grid electrodes of vacuum tubes 
in a battery-operated circuit. 

C bias The direct voltage used to make 
the control grid of a vacuum tube nega- 
tive with respect to the cathode and 
provide the desired operating point. 
Also called grid bias. 

C bias detector A detector circuit in 
which the tube is operated with a C 
bias value almost negative enough to 
cut off plate current. Operation is 
thus at the lower bend of the grid 


CBS 


V oltage-plate 
cijrrent character- 
istic cmve, and 
detection takes 
place in the plate 
circuit, 

ruQ ^ detector 

CBS Abbreviation circuit. 

for Columbia 
Broadcasting System. 

cell 1. A single unit that produces a 
direct voltage by converting chemical 
energy into electrical energy. A dry 
cell is a primary cell, and cannot be 
recharged when exhausted. A storage 
ceU is a secondary cell, and can be re- 
charged by passing current through it 
in the reverse direction. 2. A single 
unit that produces a direct voltage by 
converting radiant energy into elec- 
trical energy, as a photovoltaic cell. 
3. A single unit that produces a vary- 
ing voltage drop because its resistance 
varies with illumination, as in selenium 
cells and phototubes (originally called 
photoelectric cells). 

celltdose acetate A thermoplastic mate- 
rial available in a wide range of colors 
and forms, possessing toughness, re- 
silience, resistance to sunlight, and 
resistance to fire. Used for radio 
cabinets, instrument lenses, etc. 

celltdose nitrate disk A phonograph 
record made from cellulose nitrate. 

Celotex A building material made by 
compressing the fibers of shredded 
sugar cane into sheets. It is used ex- 
tensively in acoustic treatment of radio 
and television studios and in theaters 
and auditoriums for echo prevention 
because of its high sound-absorption 
factor. 

cemf Abbreviation for counter electro- 
motive force. 

cent An interval equal to 1/1,200 oc- 
tave, and hence equal to l/l,200th of 
the interval of two frequencies having 
a ratio of 2: 1. 



quency swings above and belo?/ the 
resting-frequency value at a rate 
corresponding to the sound frequency 
being transmitted. Also called resting 
frequency. 


cente^g control A control, either the 
horizontal centering control or the 
vertical centering control, provided in 
a television receiver or a cathode-ray 
oscilloscope to shift the position of the 
entire image on the 
screen. Q 


center tap A terminal 
at the electrical mid- 
point of a resistor or 
other device. 


3 — I 

C(5ixfcor-tapped ro- 
siHtor. 


center-tap keying 
A method of key- 
ing a radiotele- 
graph transmitter 
by interrupting 
the current in the 
plate return lead 
going to tlie fila- 
ment center tap. 
Also called cathode 
keying. 







Use of ocntor^tappiMl 
traneformors in a 
push-pull ainplifior 
output stage. 


centi- A prefix meaning a hundredth of. 

centigrade The metric temperature 
scale, in which the interval between the 
freezing and boiling points of w^ater is 
dmded into 100 equal parts or dognu's, 
with 0® as the freezing point and 100® 
^ the boiling point. Absolute zero 
is ■“273.1®C. To change dogreos 
centigrade to degrees Fahrenheit, 
multiply by % and add 32 to the result. 

centimeter 1. A unit of length in the 
metric system, equal to O.Ol meter, or 
0.394 inch. A centimeter of mercury 
is the pressure per unit area exerted by 
a column of mercury 1 centimeter high. 
2. More rarely the centi nieter-gram- 
second electrostatic unit of capacitan(ie. 
It is then the capacitance of an isolated 
metal ball having a radius of 1 <‘,eiiti- 
meter and is equal to about 1.113 
raicromicrofarads. 


center frequency The assigned carrier 
frequency of a frequency-modulation 
station. It is radiated only during 
intervals of silence during programs; 
at other times, the transmitter fre- 


centimeter-gram-second system See cgs 
system, 

central station A main power generating 
station, as distinguished from smaller 
outlying substations. 
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centrifugal switch A switch that is 
opened or closed by centrifugal force. 
It is used on some induction motors to 
open the starting winding when the 
motor has almost reached synchronous 
speed. 

ceramic Pertaining to articles made 
from earth by the agency of fire. 



Construotion of a ceramio resistor. 


ceramic bead A doughnut-shaped bead 
made from ceramic material and used 
to insulate and support a wire in the 
exact center of a metal tube serving as 
a coaxial cable. 


cGs electromagnetic sysTEM 


connections are mailo to o|tp<'«*<< 

of the disk. la both 

is applied as a coatiiiK <•<> •' ' 


cgs Abbreviation for {•nut 
second, the metric iiiulu <>1 
mass, and time. 

cgs electromagnetic system An »bsc»lulr 
system for meaHiiriuK ricnl 

magnetic quantities. It bused ini 

the centimeter-graiu-s<M*.on<I^ system ol 

xmits, on the assip:ninoiit of tho vnlue 
of unity to tlio strongt.b ol <*H4'b ol (v^o 
magnetic polos thiit <*Meb oilier in 

a vacuum with a fc>r(^<^ of I <lyiie nt a 
distance of 1 coritiiu<d»<^r, on tli<* meim - 
urement of current by of its 

magnetic effect, aii<l on the nt4‘u.sure 


Color 

End color 

1st dot 

2nd dot 

8rd dot 
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H/jii per utii per ®C. 
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figure 

Sooond 
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Multi- 

plior 

'r«»i 

l«'c>r tinilN 
ov<^^ tOftjub 
ixir <uni<. 

i»ninn' 

t'lU ttitifn 

10 ftni 
Mmutin 

Blaok 

Zero ±0.00008 


0 

1 

:H 20 

^ 2.0 

Brown. 
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10 
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Green 

-0.00088 or -330 X 10“« 
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Blue 

-0.00047 or -470 X lO”® 

0 
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Violet 

-0.00076 or -760 X 10~® 

7 

' 7 




Gray 


8 

8 
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White 

Not spooified 

0 

9 

0.1 

I 10 

4 I.O imf 


Color code arrangoment for tubular corainio oapaoitors. Exam- 
ple: Violet end, followed by dots or bands of orange, green, brown, 
and white indicates a 350-znioroniicrofarad capacitor with 10 per 
cent tolerance and a temperature coefficient of -0.00075 micro- 
microfarad per micromiorofarad per degree centigrade. (Color 
bunds are used in place of dots on some units.) 
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ceramic capacitor A capacitor in which 
the dielectric material is a ceramic, 
the composition of which can be 
controlled to give a wide range of 
temperature coefficients, both positive 
and negative. A tubular type con- 
sists of two silver coaxial cylinders 
separated by the ceramic dielectri(i. 
A feed-through type employs an 
insulating ceramic disk in which the 


ment of potential <UfTer4*nri* tbr 
quotient of power <Uvi<hsi hy iMinml. 
This system has been rnun* widely trini 
than any other systenn (d tmilM. 
trical units employ < m 1 in the me 

frequently dcaiKnat.<‘d by tin* ptrliv nh 
attached to the units of the prm’tteHl 
system. Names for setine tif iUt* tnjttf 
netic units, such oh the oerslinl mui 
gilbert, were adopted bv the 








CGS ELECTROSTATIC SYSTEM 


national Electrotechnical Commission 
in 1930. 

cgs electrostatic system An absolute 
system of units for measuring electric 
and magnetic quantities. It is based 
on the centimeter-gram-second system 
of units, plus assigning the value of 
unity to the dielectric constant of a 
vacuum and measuring electric energy 
in mechanical units. 

cgs system An absolute system of units 
for measuring physical quantities, 
based upon the centimeter, gram, and 
second as fundamental units. This 
system is primarily applicable only to 
mechanical units, but has been ex- 
tended to other fields by accepting 
the doctrine of conservation of energy 
and by introducing a fourth unit or a 
property of a material, as in the cgs 
electrostatic system and cgs electro- 
magnetic system. 

CH Designation often used on dia- 
grams to identify an iron-core choke 
coil. A radio-frequency choke coil is 
sometimes marked RFC. 

chain A network of radio or television 
stations connected by special telephone 
lines, by coaxial cables, or by radio re- 
lay links so that all can simultaneously 
broadcast a program originating at a 
key station. 

changeover switch A switch used in a 
radio communication station to change 
the antenna connection from the re- 
ceiver to the transmitter, or vice versa. 

channel 1. A band of frequencies in- 
cluding the assigned carrier frequency 
within which a radio station must 
maintain its modulated carrier signal 
to prevent interference with stations on 
adjacent channels. 2. One branch or 
path over which signals may travel. A 
public-address system may have sev- 
eral input channels, each with its own 
microphone, transmission line, and 
volume control. 3. Any circuit over 
which telephone, telegraph, or other 
signals may be sent by carrier-current 
methods. 

channeling A special case of multiplex 
transmission in which a modulation- 
frequency band is utilized for simul- 


taneous transmission from two or more 
communication channels. Separation 
between the channels is accjoinplished 
by the use of carriers or subcarriers. 
each in a different frequency band 
forming a subdivision of the main 
band. 

characteristic conductivity The percent- 
age increase in the current of a photo- 
electric cell per volt increase in applied 
voltage, for constant illumination. 

characteristic curve A curve plotted on 
graph paper to show the relation be- 
tween two changing values, as the 
effect of a change in grid voltage on the 
plate current of a vacuum tube. 

characteristic impedance For a uniform 
line of infinite length, the ratio of an 
applied voltage to the resultant cur- 
rent at the point where the voltage is 
applied. It is thus the impedance in 
ohms measured between the terminals 
of the transmission line at the operat- 
ing frequency. Also called surge tm- 
pedance, and designated in equations 
as Zq. For nonuniform lines or struc- 
tures, the recommended corresponding 
term is iterative impedance. 

characteristic radiation X rays of a pfir- 
ticular frequency, omitted as socoiKlary 
radiation by a substance being bom- 
barded by X rays having sufficiently 
high frequency. The sqxuire roots of 
the frequencies of the secondary rays 
given out by the elements form a series 
corresponding to their atomic numbers. 

characteristic roentgen rays Roentgen 
rays (X rays) having wavelengths 
determined by the atomic constitution 
of the object that emits them, 

charge 1. The electrical energy stored 
in a capacitor or held on an insulatoil 
object. An object having more elec- 
trons than normal has a negatives 
charge. An object having fewer elec- 
trons than normal has a i)()sitive 
charge. 2. To furnish electrical energy 
to a capacitor, insulated metal object, 
or storage battery. 

charger A device used to convert alter- 
nating current into a pulsating direct 
current suitable for charging a storage 
battery. 



CHRISTMAS-TREE PATTERN 


charge -resistance furnace A resistance 
furnace in which the heat is developed 
within the charge acting as the resistor. 

charging current 1. The current flowing 
into a capacitor when a voltage is 
applied. 2. A current flowing in the 
correct direction to charge a storage 
battery. 3. The correct current value 
at which a particular storage battery 
should be charged. 

charging rate The rate in amperes at 
which a storage battery is charged. 

charging voltage The voltage required 
to send the correct charging current 
through a storage battery. 

chart 1. The paper or other material 
upon which the graphic record is made 
by a recording instrument. 2. A 
presentation of information in tabular 
form on paper or other material. 3. 
A map showing some geographical 
aspect, as a route or magnetic variar 
tions. 4. A graphic representation, 
usually by curves, of fluctuations in a 
variable quantity, such as the height 
of the Heaviside layer or the intensity 
of the earth’s magnetic field. 



ChutiBifl of oominunioations receiver. 


chassis The metal frame on which the 
parts of a radio receiver, transmitter, 
or other electronic unit are mounted. 



ChoauiB layout for a typical six-tube alter- 
nating-ourreiit Buporhoterodyuo receiver. 


chassis base See chassis. 

chassis units Plural expression ror 
chassis. 

chatter Vibration of a cutting stylus in 
a direction other than that in which it 
is driven. 

check beam A radio beam indicating 
exact position to pilots preparing to 
level off for a landing at an airport. 

chemiluminescence Luminescence pro- 
duced by chemical action, such as the 
emission of light due to the slow 
oxidation of phosphorus at ordinary 
temperatures. 

chip The material removed from a 
phonograph disk by the recording 
stylus during sound recording. Also 
called thread. 

t ta 

UNSHIELDED SHIELDED BAKELITE 

««F CHOKE CHOKE CASER-FC. 



SECtlOH-WOUNO 
R-F CHOKE 



IRON-CORE 
CHOKE COIL 


Choke coils (inductors). 


choke coil An inductor used to limit 
or suppress alternating current without 
appreciably affecting the flow of 
direct current. Also called impedance 
coil. 

chopper A device for interrupting a 
current or ray of light at frequent and 
regular intervals, 

chopping The removal, by electronic 
means, of one or both extremities of a 
wave form at a predetermined level. 

c-hr Abbreviation for candlc-hour. 

Christmas-tree pattern The optical pat- 
tern observed when the surface of a 
phonograph record is illuminated by 
a beam of light that is essentially 
parallel to the surface of tlio record. 
The frequency response of the record- 
ing can be determined by inspection 
of this pattern. 
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CHROMATIC ABERRATION 


chromatic aberration An aberration 
(lens defect) that affects the sharpness 
of optical images. Different colors of 
light passing through a lens produce 
different magniffcations, and different 
colors come to a focus at different 
distances from the lens. The focus 
for red light will be farther away from 
the lens than that for violet light, and 
there will be colored fringes around 
the image. Chromatic aberration is 
corrected by combining a crown-glass 
lens with a flint-glass lens, giving what 
is known as an achromatic lens. All 
anastigmatic lenses are corrected for 
chromatic aberration. 

chronograph Electric apparatus for re- 
cording intervals of time with a high 
degree of accuracy. It usually oper- 
ates by closing contacts so as to send 
current impulses to energize electro- 
magnets that make a recording pen 
trace indications on a paper strip 
traveling at a known speed. 

chronopher A contact maker used to 
send impulses over a line from an 
observatory or a standard clock to 
serve as standard time signals. 

chronoscope An electronic interval timer 
originally developed to measure the 
velocity of rifle bullets. It employs 
two thyratrons to pass a known cur- 
rent through a ballistic galvanometer 
during the time interval to be measured. 

chuck The clamping device that holds 
the stylus or needle of a phonograph 
pickup. 

cipher 1. The numeral zero. 2. A code 
for transmitting messages. 

circle cutter A tool used for cutting 
large circular holes in panels for 
electronic equipment. 



Circle cutter. 
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Evolution of a circular antonna from a folded 
dipole. 

circle diagram A circular diagram show- 
ing the properties of induction motors 
and other alternating-current equip- 
ment. 

circuit A complete path over which 
electrons can flow from the negatives 
terminal of a voltage source through 
parts and wires to the positive ter- 
minal of the same voltage source. 

circuit breaker An electromagnetic des- 
vice that opens a circuit automatically' 
when the current rises in excess of ih 
predetermined value. It can be rests t 
by operating a lever or by other means . 

circuit-disturbance test A method of 
isolating a defective stage in a radio 
receiver. Starting from the loud- 
speaker and working back toward tho 
antenna, a disturbance is introducofl 
in each stage by removing and re- 
placing the tube, touching the top cap, 
removing and replacing the top clip, 
or shorting the grid momentarily to 
the cathode or chassis. The first 
stage at which this disturbance fails to 
produce a click, howl, or other indica- 
tion in the loudspeaker may indicato 
that this stage is defective. 

circuit noise Noise that is brought to 
the loudspeaker of a radio system or to 
the receiver of a telephone system by 
electrical means. 
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CLARK CELL 


circular antenna A horizontally polar- 
ized antenna derived essentially from a 
half-wave antenna by bending the 
elements around a circular shape. It 
radiates substantially uniform energy 
in all directions horizontally, with low 
vertical radiation, and may readily be 
mounted on a single pole. 

circular electric wave Any wave with 
circular electric lines of force. 

circular grating A conformal wire grat- 
ing consisting of concentric wire rings 
mounted on insulating cross bars in 
a circular frame that fits inside a cir- 
cular wave guide A circular grating 
obstructs H waves (JTE waves) of 
zero order while passing the cor- 
responding E waves (TM waves). 

circular guide A metal tube having a 
circular cross-section and serving as a 
wave guide for propagation of electro- 
magnetic waves through its interior 
at frequencies of 1,000 megacycles and 
higher. The H wave of first order and 
first mode (Hu) has the lowest attenua- 
tion for practical purposes in circular 
wave guides. 

circularly polarized wave An elliptically 
polarized wave in which the displace- 
ment at any point rotates about the 
point with constant angular velocity 
and has a constant magnitude. 

circular magnetic wave Any wave with 
circular magnetic lines of force. 

circular mil A unit of area equal to the 
area of a circle whose diameter is 1 rail 
(0.001 inch). Used chiefly in specify- 
ing cross-sectional areas of round 
conductors. 

circular mil foot A unit conductor hav- 
ing a cross-sectional urea of one cir- 
cular mil and a length of one foot. 
Used for comparing resistances of 
wires made from different materials. 
The specific resistance of a material is 
the resistance in ohms of one circular 
mil foot of the material. 

circular polarization Polarization in 
which the end of the rotating vector 
representing the vibrations in a beam 
of polarized radiation traces a circle 
during each polarization cycle. 






Four methods of feeding circular waveguides, 
with resultins distribution of oloctrio forces 
in axial planes, (a) JBo,i wavo is launched 
from a coaxial cable; (b) JSi,! wavo is launched 
from a paired cable; (c) JBo.i wavo is launched 
from a straight-wire antenna fed from a 
coaxial cable; (d) I!o,i wave is launched from 
a dipole fed by a pair of Leohor wires (top 
view of dipole is shown). 

circular wave guide A wave guide whose 
cross-sectional area is circular. 

cir mil Abbreviation for circular mil. 


cir mils Abbreviation for circular mils. 


civil air patrol station A radio station 
exclusively for essential communica- 
tions relating directly to the activities 
of the Civil Air Patrol. 


civilian defense station A radio station 
operated by a municipal government 
for emergency communication relating 
directly to the activities of the United 
States Citizens' Defense Corps or 
other equivalent officially recognized 
organizations. 

damping circuit A circuit in which 
either amplitude extreme of a wave- 
form is maintained at a certain 
potential level. 

Clark cell A standard cell used in 
voltage measurements, having a posi- 
tive electrode of merciury, a negative 
electrode of zinc amalgam, and an 
electrolyte of zinc sulphate. Its volt- 
age is 1.434 volts at 15® centigrade. 
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CLASS A AMPLIFIER 


class A amplifier A vacuum-tube am- 
plifier in which plate current flows at 
all times and the amplification is 
essentially linear. The grid voltage 
is chosen to place the operating point 
in such a way that the input si^al 
voltage will swing over a straight 
portion of the tube characteristic 
curve at all times but will never swing 
positive and will never swing down to 
the curved portion near cutoff. 

class AB amplifier A vacuum-tube 
amplifier in which plate current flows 
for appreciably more than one-half 
of each input cycle but not for the 
full cycle. The operating point is 
essentially the same as in a class A 
amplifier, but the si^ial voltage is 
allowed to swing positive and beyond 
cutoff to give increased operating 
efficiency. The input circuits arc 
especially designed to eliminate the 
resulting distortion. 



AMPUFIER AMPLFIER 



Tliroo bOBio typoa of anu^lifior operation. 


class B amplifier A vacuum-tube ampli- 
fier in which the grid bias is approxi- 
mately equal to the cutoff value of 
the tube, so that plate current is 
essentially zero when there is no input 
signal. Plate current then flows for 
approximately one-half of each input 
signal cycle, and the grid is generally 
allowed to swing positive on peaks. 
Class B operation is used in both 
radio-frequency and audio-frequency 
amplifiers, generally in push-pull stages 
to minimize distortion. 

class C amplifier A vacuum-tube am- 
plifier in which the grid bias is greater 


than the cutoff bias, so that plate 
current is zero for no signal and flows 
for appreciably less than one-half 
of each input signal cycle. The grid 
may swing positive far beyond satura- 
tion. Used chiefly for radio-frequency 
stages in radio transmitters. 

class I station A dominant standard 
broadcast station that operates on a 
clear channel and is designed to render 
primary and secondary service over an 
extended area and at relatively long 
distances. The operating power is not 
loss than 10 kilowatts r ,jr more than 
50 kilowatts. 

class n station A secondary standard 
broadcast station that operates on a 
clear channel and is designed to render 
service over a primary service area 
that is limited by and subject to such 
interference as may bo received from 
class I stations. The operating power 
is not less than 0.25 kilowatt nor more 
than 60 kilowatts. Whenever neces- 
sary, a class II station uses a direc- 
tional antenna or other means^ to 
avoid interference with class I stations 
and with other class 11 stations. 

class in station A standard broadcast 
station that operates on a regional 
channel and is designed to render 
service primarily to a metropolitan 
district and the rural area contiguous 
thereto. A class III-A station oper- 
ates with a power of not less than 1 
kilowatt nor more than 5 kilowatts. 
A class III-B station operates with a 
power of not loss than 0.5 kilowatt 
nor more than 1 kilowatt at night and 
5 kilowatts during the daytime. 

class IV station A standard ])roadcaHt 
station that operates on a local 
channel and is designed to render 
service primarily to a city or town 
and the suburban and rural areas 
contiguous thereto. The operating 
power is not less than 0.1 kilowatt 
nor more than 0.25 kilowatt. 

cleanup The gradual disappearance of 
gases from a discharge tube during its 
operation, or from other electronic 
tubes when the getter is vaporized by 
induction heating. 



COATED FILAMENT 


clear To remove all temporary connec- 
tions from a switchboard, or to restore 
electrical conditions to normal. 

clearance 1. The distance between two 
terminals or conductors having oppo- 
site polarity, or between a conductor 
and objects at ground potential. 2. 
Space between a moving and stationary 
object. 3. Permission from the owner 
of a musical copyright to broadcast a 
particular musical number. 

clear channel A standard broadcast 
channel in which the dominant station 
or stations render service over wide 
areas. Stations on a clear channel are 
cleared of objectionable interference 
within their primary service areas and 
over all or a substantial portion of their 
secondary service arctis. 

cleat An assembly of two pieces of 
insulating material provided with 
grooves for holding one or more con- 
ductors at a definite spacing from a 
wall or surface and from each other, 
and having screw holes for fastening 
the cleats in position. 

click filter A filter circuit used to 
eliminate or reduce key clicks in a 
radiotelegraph transmitter. 


clinometer An instrument for meas- 
uring the angle of slope. 



Crocodile clip with rubbor inHuluting alecve, 
and a small, plain spring clip for temporary 
ooanoctioiis. 


clip A small spring chimp attached to 
the end of a wire or test probe. Used 
for making a temporary connection 
to a terminal. 

clipper The television roceiv<T circuit 
that separates thti (control impulses 
from video signals. Also called atnpU- 
iude separator or synchronizhig se.p(ir 
rotor. 

clipping The perceptible mutilation of 
signals or speech syllables during 
transmission. Jt may be in the form 
of initial and/or final clipiDing. 


clockwise The direction of rotation 
in which the hands of a clock move. 


close coupling The coupling obtained 
when the primary and secondary 
windings of a radio-frequency or in- 
termediate-frequency transformer are 
very close together. 

dosed circuit A complete electric cir- 
cuit through which current can flow. 


dosed-circuit voltage The voltage at 
the terminals of a battery or other 
voltage source when a specified current 
is flowing through the load circuit. 

dosed magnetic circuit A complete 
magnetic circuit. 

closeup In television, a scene obtained 
either by moving the camera close to 
the subject or by using a long-focus 
lens, so as to secure a larger-than- 
normal image. 

doud chamber An enclosure containing 
air supersaturated with water vapor 
by sudden expansion, in which rapidly 
moving particles are revealed by 
streaks of droplets called cloud tracks. 
Also called expansion chamher or fog 
chaniher. The Wilson chamber is a 
special type of cloud chamber. 

cloud track A streak of droplets formed 
in a cloud chamber along the path 
of an ionizing particle. 

cm Abbreviation for centimeter. 

cm"^ A unit of frequency employed 
(diiefly hi infrared spectroscopy. By 
definition, 1 cm"^ is equal to 1 divided 
by tho wavelength in centimeters. 

cm® Abbreviation for square centimeter. 

cm'** Abbreviation for (uibic centimeter. 


composed of 




1 network A network 
throe impedance 
branches in scries, 
the free ends of the 
network being (son- 
nected to one pair 
of torminalH, and C'»«‘work. 
the junction points being connected to 
another pair of terminals. 



coated filament A va(uium-tube fila- 
ment that has been coated with 
motallie oxkU^s to provide increased 
electron (unission. 
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COATED LENS 


coated lens A leas whose surfaces 
are coated with a transparent film a 
quarter-wavelength (of light) thick, 
having an index of refraction that is the 
geometric mean of the indexes of air 
and the glass in the lens. This coating 
minimizes loss of light due to reflection 
at lens surfaces. 


coating The layer of recording lacquer 
on the surface of a recording disk. 


1 


coaxial antenna An antenna that is 
fed by a coaxial transmission line, 
with the center 
conductor project- yppen 
ing vertically 
upward a quarter- 
wavelength 
beyond the end of awas bushingv 
the line to act as ra 

the upper half of a 
haJf-wave anten- 
na, and with a 
quarter-wave- 
length metal deeve 
serving as the 
lower half. The 
sleeve surrounds 
the coaxial line and 
is connected to the 
outer conductor of 


. INNCR SUWACC— ll 
OF TUBE r 


concentric line- 


Mi 
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Coaxial antenna. 


the line at the end of the line. 


coaxial cable A metal tube having at its 
center a wire supported by insulators. 
It is used as a transmission line for 
radio or television signals or for 
transmitting a number of telephone or 
telegraph messages simultaneously in a 
carrier system. Also called coaxial 
line, concentric line, j>ipe line, etc. 



Coaxial cable oonstniotion. Insulating disks 
\ spaced a few inches apart keep the inner oon- 
duotor in the exact center of the metal pipe 
serving as the outer conductor. 

coaxial cavity A circular resonating 
cavity having a central conductor in 
contact with its pistons or other re- 
flecting devices. The conductor serves 
to pick up a desired wave. The 
character of the wave inside a coaxial 
cavity is that of a wave inside a 
coaxid cable. 



coaxial line A coaxial cable. 


coaxial terminals The concentric output 
or feedback lines that are coupled to a 
klystron resonator with wire loops 
that link the magnetic field in the 
resonator. 

coaxial wavemeter A concentric reso- 
nant transmission line used for de- 
termining wavelength by measuring 
recurrent nodes or maxima. 

cobalt A metal having slight magnetic 
characteristics, sometimes combined 
with iron and steel to make special 
alloys used in permanent magnets. 

CO dan receiver A carrier-operated an i. i- 
noise receiver. Noise is automatically 
suppressed by reduction of receiver 
gain during intervals when no carrier 
is present. Gain is restored to normal 
by arrival of a carrier. 



QUIOE 

Coaxial resonating cavity used os a 
meter for determining the frequency of a 
wave passing through a guide. 
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code 1. An alphabet consisting of vari- 
ous combinations of long and short 
signals or intervals, used in the 
transmission of messages by radio or 
wire telegraphy. The international 
Morse code (also called the c(m- 
tinental code) is universally used 
in radiotelegraphy. The American 
Morse Code is used for wire telegraphy 
in the United States. 2. Any system 
or set of rules devised to maintain 
proper technical standards, secure 
uniformity in production, simplify 
maintenance, identify terminals, or 
specify electrical values. 

code beacon A flashing beacon light 
having a recognizable sequence of on 
and off periods to permit establish- 
ment of its identity by aircraft in 
flight or by ships at sea. 

code recorder An instrument that 
makes a permanent record of code 
messages received by radio or wire, 
either by punching holes in a tape or 
by making dot and dash marks on a 
tape. 

coefiGlcient of coupling A numerical 
rating between 0 and 1 that specifies 
the degree of coupling between two 
circuits. Maximum coupling is 1, and 
no coupling is 0. 

coercive force The magnetizing force 
at which the magnetic induction is 
zero for a magnetic material that is 
being magnetized alternately by mag- 
netizing forces that are equal and 
of opposite sign. Hence, it is the 
magnetizing force required in 
the reverse direction to eliminate 
the residual magnetism in a previously 
magnetized iron object. 

coercivity The magnetic intensity re- 
quired to reduce the magnetization 
to zero in a material that has been 
previously magnetized to saturation. 

coherer A cell con- 
taining a granular 
conductor between 
two electrodes. 

The cell becomes 
highly conducting 
when subjected to 
an electric field, 
and conduction 
can then be Coherer circuit. 
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coating or ring on the inside of the 
glass envelope about halfway between 
the mosaic screen and the electron 
gun. 2. An exploring electrode or 
probe built into a vacuum tube to 
study the distribution of voltage 
in the space between the electrodes. 
3. A metal cylinder, as a Faraday 
cylinder, used to collect charged 
particles. 

collector rings The slip rings of an 
alternating-current rotor shaft, serving 
with the brushes to provide a means 
of collecting the electrical energy 
generated. 

collinear array An antenna array in 
which the half-wave elements are 
arranged end to end on the same 
straight line. It may be mounted 
either horizontally or vertically. 


color response The relative sensitivity 
to the different colors of light of the 
human eye, photoelectric cells, and 
other devices. 

color television A television system 
that reproduces an image in its 
original colors. 

color transmission The transmission of 
television signals that can be re- 
produced with different color values. 

Colpitts oscillator A vacuum-tube oscil- 
lator circuit in 
which two capaci- 
tors are connected 
in series across the 
tank coil, with 
the junction of the 
capacitors con- 
nected to the Colpitts oscillator 
cathode. circuit. 



collision An encounter between atoms, 
molecules, ions, electrons, etc., that 
generally results in an exchange of 
energy and a change in condition. 
Thus, the collision between an electron 
and a molecule can result in ionization 
of the molecule, giving a positive 
ion and two or more electrons. 

colloidal graphite Extremely fine Hakes 
of graphite suspended in water, petro- 
leum oil, castor oil, glycerine, or other 
liquids. Used in one form to provide 
a conductive shield on the inside 
surface of the glass envelope of a 
vacuum tube. 

colloidal particles Electrically charged 
particles suspended in a fluid or other 
medium. They are larger than atomic 
or molecular dimensions but suffi- 
ciently small to exhibit the Brownian 
movement. 

colorama tuning indicator An arrange- 
ment of colored lights and a saturable- 
core transformer used to indicate 
when a receiver is accurately tuned to 
a station. Green lights glow when 
the tuning is correct. Red lights 
glow between stations or when the 
tuning is incorrect. 

color code A system of colors used to 
indicate the electrical value of a radio 
part or to identify terminals and leads. 


commentator One who edits and broad- 
casts news at a radio station, inter- 
spersed with personal opinions. 

commercial operator license One of 
the six classes of licenses issued by the 
Federal Communications Commission 
to those authorized to operate a radio 
station: radiotelephone second-class 
operator license, radiotelephone first- 
class operator license, radiotelegraph 
second-class operator license, radio- 
telegraph first-class operator license, 
restricted radiotelephone operator per- 
mit, restricted radiotelegraph operator 
permit. 

Commission The Federal Communica- 
tions Commission. 

communication The science of trans- 
mitting intelligence between two or 
more points. 

communication band The band of fre- 
quencies effectively occupied by the 
emission of a radio transmitter, for 
the type of transmission and the speed 
of signaling used. 

Communications Act The Communica- 
tions Act of 1934, as amended. 

communications control radio station 
The radio station of a group or network 
of associated radio stations that is 
resnonsible for regulating the handling 



COMPLEX IMPEDANCE 


of radio traifio among the stations 
in the group. 

communications receiver A receiver de- 
signed especially for reception of 
voice or code messages transmitted 
by radio-communication systems. 



ComxaunioatioiiB roooiver. 


commtmications traffic Authorized mes- 
sages for transmission by the tele- 
communications services. 

communication system Any means of 
exchanging intelligence (by voice, 
code, facsimile, etc.) between two 
or more points. 

commutate To convert an alternating 
current into a direct current by moans 
of a commutator that reverses the 
direction of (surront flow during alter- 
nate half cycles, 

commutating pole An auxiliary polo 
placed between the main poles of a 
direct-current generator or motor 
to produce a flux that assists reversal 
of current in the short-circuited 
armature coil at each instant, thereby 
reducing sparking at the commutator. 
Also called interpole. 

commutation 1. Use of a rotating com- 
mutator and fixed brushes to change a 
generated alternating voltage to a 
pulsating direct voltage in a generator. 
2. The process of shifting a low current 
automatically from one rectifier tube 
to another in a high-power multitubc 
rectifier system. 


commutator 1. A cylindrical arrange- 
ment of copper segments mounted 
radially on the shaft of an armature, 
separated from each other and the 
armature by insulation, and connected 
to individual armature coils. Fixed 
brushes make contact with the rotating 
commutator segments at the correct 
positions to give mechanical rec- 
tification of the alternating voltage 
generated in the armature coils of a 
direct-current generator, or to apply 
the external voltage to the correct 
armature coils at each instant in a 
direct-current motor. 2. A key, 
switch, or other device used to reverse 
the direction of a current. 

commutator segment One of the insu- 
lated copper bars in a commutator. 

compandor A system for improving the 
signal-to-noise ratio in a radio system 
by compressing the volume range of 
the omitted signal energy at the trans- 
mitter by means of a compressor, and 
expanding it again at the receiving 
apparatus with an expander. 

compass A small permanent magnet 
mounted in such a way that it can 
rotate freely. It takes a position 
parallel to the magnetic linos of force 
of the earth and henco points toward 
the north and south magnetic poles of 
the earth. 

compensated loop direction finder A 
direction finder with a loop antenna 
and with a second antenna system 
provided to compensate polarization 
error. 

compensator That portion of a radio 
direction finder which applies part or 
all of the necessary correction to the 
directional indication. 

complementary wave A wave brought 
into existence at the ends of a coaxial 
cable or two-conductor transmission 
line or at any discontinuity along the 
lino. It rcseinblos in character the 
waves propagated in wave guides. 
Normally those complementary waves 
are highly attenuated and can be 
neglected. 

complex impedance Impedance con- 
sisting of both resistance and re- 
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actance, and hence expressable by a 
complex quantity of the form R ± jX, 

comfiex ion A positive ion combined 
with an uncharged molecule. 

complex operator The letter used to 
designate the reactive component of a 
complex impedance. 

compliance In a mechanical element, 
the displacement per unit of force, ex- 
pressed in centimeters per dyne. It is 
the reciprocal of the stiffness. Nega- 
tive compliance occurs when a small 
displacement results in a force tending 
to give a further displacement in the 
same direction. Compliance in a 
mechanical system is equivalent to 
capacitance in an electrical system. 

component 1. One of the parts in a 
complete circuit. 2. One of the separ- 
able parts that make up a voltage, 
current, radio wave, force, etc., and 
that may be considered by itself. As 
an example, a pulsating current has an 
alternating-current component. 

composite Made up of several distinct 
parts or elements. 

composited circuit A circuit that can 
be used simultaneously for telephony 
and direct-current telegraphy or sig- 
naling, separation between the two 
being accomplished by frequency 
discrimination. 

composite filter A low-pass filter con- 
sisting of a constant-K filter in series 
with an m-derived filter. It gives 
sharp cutoff with good attenuation 
above the cutoff frequency. 

composite intexmediate-frequency coil 
A combination intermediate-frequency 
coil and oscillator coil mounted on a 
single dowel and usually contained in a 
single shield. 

compound A chemical combination of 
two or more elements. 



Compound motor circuit. 


compound winding A motor or gener- 
ator field arrangement in which one 
part of each field coil winding is con- 
nected in series with the arinatur<’i and 
the other part is connected in paralUd 
with the armature. 

compression 1. Narrowing the volume 
range of an audio-frequency signal, ho 
that weak passages in a nuiHi<^jil nuni- 
ber will not be lost in bnckgrouiul noiwi 
and loud passages will not overload 
any part of the radio system. 2. Th(i 
dense region, in air or some ot.luT 
medium, that forms alternat.(^ lialf- 
cycles of a sound wave prodiietxl by a 
vibrating body. 3. In facsimile, a 
reduction in white-to-bhick amplit ude^ 
range or frequency swing, ocscurring 
between two points in the system. 

concave-convex lens A lens t.hat. is 
curved inward on one sidc^ aiul is 
curved outward on the otlusr Hid<^. 

concave lens A lens that is (uirviul in- 
ward on one side and is flat on the 
other side. 

concave xnirror A polished reficMding 
surface that is curved inward likt^ th<^ 
inside surface of a ball. 

concentration cell An clo(‘.t roly tic. <mjII 
whose voltage is duo to a (lilT(»r(Mic*(^ in 
concentration botwocii different parts 
of the electrolyte. 

concentric Pertaining to two or more 
objects having a common cent(*r. 

concentric line A metal tube having at. 
its center a wire supportcMl l>y insu- 
lators. It is used as a transmission 
line for radio or television signals t»r 
for transmitting a number of t,(d(q>hone 
or telegraph signals simultaiKMiusly in a 
carrier system. Also calh'd vonxial 
cahlej coaxial lim^ pipe line, (d.c!. 

concentric-line oscillator A vacmuni- 
tube oscillator in which a eon<MMitrie 
line is used as a tank circuit. 

condensance A little-use<l term for 
capacitive reactances. 

condenser 1. Doprecatesd term for (‘.a- 
pacitor. 2. A system of lenses <l(v 
signed to intercept a largo cone of rays 
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from a lamp or carbon arc and concen- 
trate these rays within a limited area. 

3. An apparatus in which steam is 
condensed to water, or other gases or 
vapors are condensed to a liquid 
or solid state. 

condenser loudspeaker. A capacitor 
loudspeaker. 

condenser microphone A capacitor mi- 
crophone. 

condenser pickup A capacitor pickup. 

conductance That property of a circuit 
or body which determines how much 
current will flow for a given applied 
electromotive force or a given potential 
difference. Conductance is measured 
in mhos and designated by G. Con- 
ductance is the reciprocal of resistance, 
and hence is a measure of the ability 
to conduct electricity. 

conducting guide A class of wave guides 
consisting of a metal tube either filled 
with gas or air or evacuated, and cap- 
able of propagating electromagnetic 
waves through its interior much as 
sound waves travel thro\igh a speaking 
tube. Guides with circular or rec- 
tangular cross-sections arc most com- 
monly used. The frequencies involved 
in wave-guide phenomena are of the 
order of 1,000 megacycles or higher. 

conduction current 1. A current com- 
prising the movement of negative 
electricity (electrons) through a body. 
The current due to moving masses 
heavier than electrons, such as charged 
particles moving through a gas or 
vacuum, is called convection current. 
2. That component of dielectric cur- 
rent which flows through a surface 
in an imperfect dielectric and is 
proportional to the potential gradient. 
It is measured after the electric field 
has remained unchanged for so long 
a time that the current has become 
constant. 

conductivity The ability of a material 
to conduct electricity, as measured 
by the current intensity per unit of 
applied voltage. It is the reciprocal 
of resistivity. 



Flame-fuiluro detector utilizing the conduc- 
tivity of a flame. 


conductor Any wire, cable, or other 
object suitable for carrying electric 
current. A good conductor offers 
little opposition to current flow. 


conduit Solid or flexi- 
ble metal or other 
tubing through which 
insulated electric 
wires are run. 

cone The conical- 
shaped paper or fiber 
diaphragm of a 
loudspeaker. 

cone loudspeaker A 
loudspeaker em- 
ploying a magnetic paper 
driving unit that is 
m cchanically 
coupled to a paper 
or fiber cone. 

cone of silence The apex 
area directly over 
the antenna of a 
radio-beacon trans- 
mitter in which no 
signal is heard by 
the pilot of an 
aircraft. 



CONE 

Cono and voice 
ooil assembly of 
a dynamic loud- 
speaker. 



Early cone loud- 
speaker. 


configuration The relative distribution 
or arrangement of parts in a structure, 
as in an antenna array. 


conformal wire gating A wire grating 
in which the wires arc bent to conform 
to the linos of electric force that are 
characteristic of the wave that is to 
be reflected by the grating. These 
gratings can be made to pass or 
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IhWLATlNO CROSS'BANC SUPPORTINO OKATinC WIRU 
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Typical oonformal wire gratings for circular 
wave guides. The grating of radial wires 
blocks i?o,n waves (all types of J^o waves) and 
passes Ho.n waves; the circular grating blocks 
Hom waves and passes Eom waves; and that 
at the right blocks the Hi,i wave. 

obstruct one or more types of waves 
while obstructing or passing aU other 
types, and hence act much like filters 
in radio circuits. Examples are radial 
gratings and circular gratings. 

conic^ horn A cone-shaped horn whose 
radius increases uniformly along the 
axis. 

conjugate impedances Impedances that 
have equal resistance components, with 
reactance components that are equal 
in magnitude but opposite in sign. 

connection A joint that provides a 
path for current between two points 
in a circuit. 



Connector for antenna lead of uuto-rudio set. 

connector Any device that joins or 
couples two or more parts, such as 
two cables. 

conoscope An instrument used for 
determining the position of the optical 
axis of a quartz crystal. Mono- 
chromatic polarized green light, ob- 
tamed from a mercury lamp having 
suitable light filters and a polarizing 
slide, is passed through the crystal. A 
pattern of concentric circles is seen 
in the viewing system. The crystal 
is rotated until these circles are 
centered on the crosshairs, and the 
angle of the optical axis is then read 
on the instrument. 

consequent poles Magnetic poles oc- 
curring at some place other than at the 
ends of a magnet. 


console A large cabinet for a radio or 
television receiver, standing on the 
floor rather than on a table. 

console receiver A radio receiver in a 
console cabinet. 

constant-amplitude recording A sound- 
recording method in which all fre- 
quencies are inscribed at the same 
amplitude when they have the same 
intensity. The method gives desirable 
reduction of surface noise at higher 
audio frequencies, but involves certain 
mechanical diflBlculties that limit its 
use. 

constantan An alloy containing 60 per 
cent copper and 40 per cent nickel, 
used in making precision wire-wound 
resistors because of its low temper- 
ature coefficient of resistance. An- 
other alloy similarly used is manganin. 

constant-current generator A vacuum- 
tube circuit, generally containing a 
pentode, in which the altemating- 
urrent plate resistance is so high in 
comparison to the plate load resistance 
that plate current remains essentially 
constant despite variations in load 
resistance. 

constant-current modulation A method 
of modulating a carrier wave in which 
the plates of both the radio-frequency 
oscillator and modulator tubes are 
fed through a common inductor having 
high impedance. The inductor pre- 
vents any change in total plate current 
drawn by the two tubes together; 
hence audio-frequency plate-current 
variations in the modulator tube 
produce similar but opposite audio- 
frequency variations in the plate cur- 
rent of the radio-frequency oscillator 
tube. Also called Heising modulation. 

constant-current transformer A trans- 
former that automatically maintains a 
constant current in its secondary cir- 
cuit under varying loads, when sup- 
plied from a constant-voltage source. 

constant groove speed A phonograph 
turntable so designed that the linear 
speed of the groove with respect to the 
stylus is independent of the diameter 
of the groove. Used in embossing 
forms of recording. 
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constant-speed motor An electric motor 
that operates at essentially the same 
speed when carrying a full load as 
when handling a light load. 

constant-voltage transformer A trans- 
former designed to deliver an essen- 
tially constant output voltage despite 
severe fluctuations in power-line 
voltage. 

contact To join two conductors or con- 
ducting objects in order to provide a 
complete path for current flow. 


introductions for musical numbers or 
speakers, and other material ordi- 
narily read by an announcer at a radio 
station. 

continuity writer A writer who prepares 
the continuity used by announcers be- 
tween musical numbers and speeches 
on a radio program. 

continuous current A unidirectional cur- 
rent (flowing in one direction at all 
times) in which the value is essentially 
constant. Also called direct curreni. 


contact microphone A microphone de- 
signed to pick up mechanical vibra- 
tions directly and convert them into 
corresponding electrical currents or 
voltages. When used with wind, 
string, and percussion musical instru- 
ments, it is strapped or clamped to the 
housing of the instrument. When 
used in vibration analysis of machin- 
ery, it is held against various parts of 
the machinery. When used as a 
throat microphone, it is strapped 
against the throat of the speaker. 
\^en used as a lip microphone, it is 
held against the lips of the speaker. 

contactor A device, operated other than 
by hand, for repeatedly establishing 
and interrupting an electric circuit, 

contact potential The difference of 
potential that exists when dissimilar 
metals are placed in contact. Also 
called Volta effect. 

contact resistance The resistance in 
ohms between the contacts of a relay, 
switch, or other device when the con- 
tacts are touching each other. The 
value is generally a fraction of an ohm, 
but is highly important in that it deter- 
mines the current-carrying capacity of 
the contacts. Excessive contact re- 
sistance causes heating which rapidly 
deteriorates the contacts. 

contacts Conducting parts that coact 
to complete or interrupt a circuit. 

continental code The Iiitornational 
Morse Code, universally used for 
radiotelegraphy. 

continuity 1. The presence of a com- 
plete path through which current can 
flow. 2. Commercial announcements. 


continuous duty Operation of a machine 
or apparatus at a substantially con- 
stant load for an indefinitely long time. 

continuous loading Loading in which 
added inductance is distributed con- 
tinuously along the conductors of the 
line. 

continuous rating The rating applying 
to operation for an indefi:d[tely long 
time, or defining the load that may be 
carried for an indefinitely long time. 

continuous spectrum A spectrum that 
appears to represent a continuous vari- 
ation of wavelength from one end to 
the other. An example is the spectrum 
of an incandescent lamp. 

continuous wave A radio wave in 
which successive cycles have constant 
amplitude and are otherwise identical 
under steady-state conditions. 

contour 1. The geometrical form of a 
surface. 2. An imaginary line used 
chiefly on maps to connect those 
points on a land surface at which a 
radio station provides the same signal 
intensity, or to connect points having 
the same elevation. 

contrast The degree of difference in tone 
between the lightest and darkest 
areas in a photograph, facsimile 
reproduction, or received television 
picture. Contrast is measured in 
terms of gamma, a numerical indica- 
tion of the degree of contrast. Con- 
trast is the opposite of detail; low or 
poor contrast means good reproduction 
of details. 

contrast control 'The manual control 
provided in a television receiver to 
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change the amplification or gain. 
In effect, it varies the contrast between 
bright and dark portions of the re- 
produced image by increasing or 
decreasing the range between black 
and the brightest possible area. 

control Adjusting conditions in a system 
through some influence not connected 
with that system. With automatic 
control there is no feedback, whereas 
with regulation there is feedback of 
the condition being regulated. Reg- 
ulation keeps constant some condi- 
tion such as speed, temperature, volt- 
age, or position by means of electronic 
or other systems that automatically 
measure the output of the machine 
or process and correct errors. 

control area radio station The aero- 
nautical ground radio station through 
which the air traffic control officer 
in charge of an aircraft communicates. 

control characteristic In a gas tube, the 
relation between critical grid voltage 
and anode voltage. Usually shown 
by a graph. 

control electrode Any electrode to 
which varying voltage is applied with 
respect to the cathode for the purpose 
of varying the current flowing between 
two or more electrodes. 

control grid A grid, ordinarily placed 
between the cathode and an anode, 
for use as a control electrode. 

control grid-plate transconductance See 

tramconductaTice. 

controlled mercury-arc rectifier A mer- 
cury-arc rectifier in which one or 
more electrodes are employed to 
control the starting of the chscharge. 

controlled rectifier A rectifier provided 
with means for controlling its output 
current, usually by means of grid- 
controlled thyratrons or ignitrons. 

controller Any device that controls 
the operation of electric machinery 
to which it is connected. In addition 
to providing for starting and stopping, 
it may control the speed and some- 
times also the direction of motion, 
and can be used for sustained periods 
of time on intermediate speed steps. 



Photoolootrio slack control. 


control room That room in a hroadc^jist 
station from which ciiginocrs and 
production men control a radio pro- 
gram. It is adjacent to the main 
studios and separated from them by 
large double glass windows. 

control wheel A wheel attiiched to tho 
shaft of a large adjustable unit of a 
transmitter or other heavy-duty (d(Hs 
tronic equipment. It generally has a 
pointer moving over a calibrated dial. 

convection current A current in which 
electricity is carried by moving n«iHH(\s 
heavier than electrons. ''Unit due to 
electrons alone is called conduction 
current. 

convective discharge A discharge of 
electricity through air l)etw(‘(»n tlui 
terminals of a high-voltage soum*, 
consisting of visible or invisibh^ wlrcains 
of charged particles. 

convenience receptacle A Hpriiig-<^<)n- 
tact device installed at an outlet and 
connected permanently to th(*. power- 
line wiring of a building. It pc^rniits 
connection of a portable lamp or 
appliance to the power line by means 
of a plug and flexible cor<l. Also 
called receptacle or wall outU\L 

convergent beam A beam consisting of 
light rays that moot (coiiv<Tg<0 at a 
point. 

converse magnetostrictive effect Tlu^ 
change in the magnetization of a 
ferromagnetic material during d<s 
formation due to pressun^ or twisting. 
It is the reverse of the magnetostrictive 
effect. 

converse piezoelectric effect The dev 
formation of a piezoelectrics (srysUil 
when a voltage is applied between 
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opposite faces. It is the reverse 
of the piezoelectric effect. 

conversion transformer A coupling de- 
vice used to join a balanced two-wire 
transmission line to a coaxial line. 

conversion transconductance 1. The 
magnitude of a single beat-frequency 
component of the output-electrode 
current of a vacuum tube divided by 
the magnitude of the control-electrode 
voltage of frequency /i, under the 
conditions that all direct electrode 
voltages and the magnitude of the 
electrode alternating voltage /a remain 
constant. Furthermore, there must 
be no impedances in the output 
circuit at the frequencies /i or /a. 2. A 

characteristic of a vacuum tube when 
used as a mixer, having the same 
meaning then as transconductance. 

converter 1. That section of a super- 
heterodyne radio receiver which 
converts the desired incoming 
radio-frequency signal to a lower 
carrier frequency known as the inter- 
mediate-frequency value. The con- 
verter section includes the oscillator 
stage and the mixer-first detector stage, 
these sometimes being combined in a 
single stage called the converter. 2. A 
rotating machine consisting of an elec- 
tric motor driving an electric generator 
for the purpose of changing alternating 
current to direct current as in a 
motor-generator or rotary converter, 
changing to a different frequency as 
in a frequency converter, or changing 
to a different number of phases as in 
a phase converter. 3. In facsimile, a 
device that changes the typo of 
modulation delivered by the scanner. 

converter noise Noise originating in 
the converkir section of a super- 
heterodyne receiver. 

converter tube A multielement vacuum 
tube utilized both as a mixer and 
as an oscillator in a superheterodyne 
receiver. 

convex lens A lens that is curved out- 
ward on one side and is flat on the 
other side. 

convex mirror A polished reflecting 
surface that curves outward. 


Coolidge tube A type of X-ray tube 
using a heater-type cathode to fiimish 
cathode-ray electrons by thermionic 
emission. It contains an incandescent 
tungsten cathode and a water-cooled 
or air-cooled anode in a vacuum at 
least as low as 0.000000003 atmosphere, 
and has a self-rectifying effect that 
permits operation from high-voltage 
alternating current without a rectifier. 


Cooper-Hewitt lamp A mercury-vapor 
lamp that was once widely used in 
photography, photostat work, and 
certain medical applications. It pro- 
duces a bluish-green light having a 
high ultraviolet content. The process 
is entirely electronic, involving ioniza- 
tion of mercury vapor in a glass tube 
when a sufficiently high voltage is 
applied between two electrodes. It 
usually has the form of a long glass 
tube that is tilted either by hand or 
automatically for starting the arc. 


Stud for anoeh 
'coo/or or mount 


disk 
...Jkiode post 



. . .Usafor loads 
Coplanor oloctro<loH izi u duik-80ul tube. 


coplanar electrodes Electrodes arranged 
in parallel pianos or layers in a vacuum 
tube, as in a mogatron. 

copper An element having good con- 
ductivity, widely used in electronics 
for conductors. 

copper-clad steel wire Steel wire to 
which has been welded a coating of 
copper, as distinguished from copper- 
plated or copper-sheathed material. 
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copper loss Power loss in transformers, 
generators, connecting wires, or other 
parts of a circuit due to current flow 
through the resistance of the copper 
conductors. Also called PR loss. 

copper-oxide meter An instrument that 
measures alternating currents or volt- 
ages by passing the alternating current 
through a full-wave copper-oxide recti- 
fier, then measuring the resulting 
dmect current with a conventional 
direct-current milliammeter having a 
scale calibrated in alternating-current 
values. 

copper-oxide modulator A modulator 
emplo 3 dng a copper-oxide rectifier 
as the modulating element. 

copper-oxide photovoltaic cell A type of 
photovoltaic cell in which light acting 
on the surface of contact between 
layers of copper and cuprous oxide 
causes an electromotive force to be 
produced. Usually called a harrier-- 
layer cell or hloching-layer cell. 



tCuprous oxicfe /aver . „ . 

* ; /Arrows indicorc 

Copper , ,Soff/ead electron flow 
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Copper-oxide rectifiers, with construotion, 
symbol, and typical circuit. 


copper-oxide rectifier A rectifier con- 
sisting of a disk of copper coated with 
cuprous oxide on one side, with a 
soft lead washer providing electrical 
contact with the oxide surface. The 
resistance is considerably lower for 
electron flow from the copper to the 
oxide than for electron flow in the re- 
verse direction; hence rectification is 
obtained in alternating-current cir- 
cuits. A number of these rectifiers are 
generally combined, since the break- 


down voltage per 
junction is about 
11 volts peak and 
because the cur- 
rent per junction 
must be sufficient- 
ly low to keep the 
operating temper- 
ature below about 
140® Fahrenheit. 

copper sulphide rec- 
tifier A dry-disk 
rectifier consisting of magnesium ia 
contact with copper sulphide. 

Corbino effect The production of a 
current along the circumforenc.o of a 
metal disk located in a magnetic, field 
perpendicular to the disk, wh(ui a 
current is sent from the center of the 
disk to the circumference. 

cord A small, highly flexible insulated 
cable. There is no clear-cut distiiKi- 
tion with respect to size between a cord 
and a cable. 

cord circuit A connecting cir<‘.uit ter- 
minating in a plug at one or both (uids. 
Used at switchboard positions for 
establishing telephone connecdJons. 



Copper 8ulphi(l<t rocli- 
fior use<l in l)attt^ry 
oluirgorH. 



core 1. The material that servtis as a 
path for the magnetic flux of a <*.oiL 
When it is iron or some other inagnel.ic 
material, the flux is greatly increased. 
2. The inner metal base or heaiiiug 
element of a thermionic filament. 
Here the core is usually covercid with a 
coating of barium and strontium oxidt^ 
or some other good therm ionically 
active material. 3. The highly 8tal)I<j 
electron group that remains wh<m a 
chemically active atom is ionizc^d 
by the removal of its incompU^tci outer 
shell of electrons. Also called Rump] 
or kernel. 




COUNTER ELEaROMOTIVE FORCE 


coreless-type induction furnace An in- 
duction furnace in which the heat is 
generated within the charge, within 
the walls of the containing crucible, 
or in both, by currents induced by a 
high-frequency magnetic flux produced 
by a surrounding coil. Also called 
high-frequency furruice. 

core losses Losses occurring in an 
iron-core transformer or inductor due 
to eddy currents and hysteresis effects 
in the iron core. 

core-type induction furnace An induc- 
tion furnace that includes a primary 
winding, a core of ma^etic material, 
and a secondary winding comprising 
one short-circuited turn of the material 
to be heated. Also called low-fre- 
quency furnace, 

corona A discharge of electricity ap- 
pearing as a glow of colored light on 
the surface of a conductor when the 
potential gradient exceeds a certain 
critical value. It is due to ionization 
of the surrounding air by the high 
voltage. 

corona voltmeter A meter in which 
voltage is determined by the beginning 
of a corona discharge. 

corpuscular theory The theory that 
the sensation of light was due to 
bombardment of the retina of the 
eye by tiny particles given off by a 
luminous body. It was proposed by 
Sir Isaac Newton, and is now known 
to be incorrect. 

corrected radio bearing An observed 
radio bearing to which all known 
corrections have been applied. 

correction factor A coefficient by which 
a meter reading or other result must 
be multiplied in order to make it 
correct. 

corrective network An electric network 
designed to be inserted in a circuit 
to improve its transmission properties, 
impedance properties, or both. Also 
called shaping network. 

corrosion A gradual wearing away 
or disintegration by a chemical process, 
as the rusting of iron. 


cortical stimulator An electronic instru- 
ment used in nerve and mental 
therapy to deliver an electric shock 
of prescribed strength by means of a 
pulsating current. A low-frequency 
relaxation oscillator is sometimes used 
to produce the pulses. 

cosinoidal Varying in proportion to 
the cosine of an angle or time function. 

A variation with the sine is sinusoidal. 

cosmic rays Highly penetrating radia- 
tion of unknown origin, apparently 
traversing interplanetary space in all 
directions, and detected by the ioniza- 
tion that it produces in electroscopes, 
ion counters, etc. Cosmic rays can 
penetrate 18 inches of solid lead or 
200 feet of water. 

coulomb A measure of the quantity 
of electricity that passes a given point 
in a circuit in a given time. One 
coulomb is equal to a current of one 
ampere flowing for one second, or to a 
movement of 6.3 X 10^® electrons 
past a point in one second. 

Coulomb’s law The attraction or re- 
pulsion between two electric charges is 
proportional to the product of their 
magnitudes and is inversely propor- 
tional to the square of the distance 
between them. The force between 
unlike charges is an attraction; the 
force between like charges is a re- 
pulsion. Also called the law of electro- 
static attraction. 

coulometer An ekictricity meter having 
the form of an electrolytic cell, 
arranged to measure the quantity 
of electricity in coulombs passing 
through a conductor. Actually, it 
measures tins amount of electrolysis 
prodiKJod by the current in the electro- 
lytic cell. Also called voltameter. 

coimterclockwise notation in a direc- 
tion opposite to that of the hands of a 
clock. 

counter electromotive force The voltage 
developed in an inductive circuit by a 
changing or alternating current flowing 
through the circuit. The polarity of 
the voltage is at each instant opposite 
that of tiie applied voltage, and the 
amplitude or strength is never greater 
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than that of the applied voltage. Also 
called hack electromotive force. 

counter emf One of the abbreviations 
for counter electromotive force. 

tounterpoise A system of wires sup- 
ported a few feet above ground and 
connected to a radio transmitter in 
place of the usual grotmd. 

countersink To ream, drill, or cut a 
conical depression around a hole, so 
that a flathead wood or machine 
screw will be flush with the surface 
when inserted in the hole. 

counterweight A weight employed in 
the arms of some pickups and cutters 
to reduce needle pressure. 

counting circuit A circuit that, when 
receiving uniform pulses representing 
units to be counted, produces a voltage 
in proportion to the pulse frequency. 

counting tube An ionization chamber 
used for counting electrons or other 
ionizing particles. Examples are Gei- 
ger counter, Geiger-MuUer coimter, 
and ion counter. 

couple 1. A pair of metals placed in 
contact, as in a thermocouple or a 
voltaic couple. Also, the act of 
connecting two circuits so that current 
variations in one will affect the voltage 
in the other. 2. Two equal and 
oppositely directed parallel forces 
acting on a body form a couple. 

coupled impedance The effect produced 
in a circuit by a current flowing in an- 
other circuit, such as the effect in a 
transformer primary winding produced 
by a current flowing in the secondary 
winding. 

coupler Any device used to transfer 
electrical energy from one circuit to 
another by means of inductive, capaci- 
tive, or resistive coupling. 



coupling 1. A mutual relation between 
two circuits such that it permits trans- 
fer of energy between them. 2. A 
flexible or rigid device used to fast(u» 
together two shafts. 

coupling capacitor A capacitor used to 
couple two circuits together. 

coupling coefSicient A numerical rating 
between 0 and 1 that specifies th<^ 
depee of coupling between two cir- 
cuits. Maximum coupling is 1, and no 
coupling is 0. 

coupling element The common imped- 
ance necessary for coupling between 
two circuits. 

coupling trans- 
former A trans- 
former used to 
couple two circuits 
together by mutual Antonna coupHujic 
induction. traiisformor. 

coverage The area effectively served by 
a broadcast station. 

cp Abbreviation for candlepowor. 

C power supply The grid voltage source 
for a vacuum tube. It may be a C 
battery, a power pack, or a grid bias 
cell. 

cps Abbreviation for cycles per second. 
Preferably written as cycles. 

crater 1. The cavity formed in the 
positive carbon electrode of an elcctriit 
arc. 2, The depression at the ternii- 
nation of an arc weld. 

crater lamp A gaseous lamp, usually 
containing neon, which provides a poiti t 
source of light that can be modulated 
with a signal. Used in sound-on - 
film recording and in mechanical 
vision systems. 

crest factor The ratio of the peak valu<% 
to the effective value of any periodic? 
quantity such as a sinusoidal alter- 
nating current. 

crest forward anode voltage The maxi- 
mum instantaneous anode voltage in 
the direction in which the tube is 
designed to pass c\irrent. 
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crest inverse anode voltage The maxi- 
mum instantaaieous anode voltage 
in the direction opposite to that in 
which the tube is designed to pass 
current. 

crest value The maximum value that a 
quantity attains during the time inter- 
val under consideration. 

crest voltage Peak or maximum voltage. 

crest voltmeter A meter that responds 
to the crest or maximum value of the 
voltage applied to its terminals. 

critical angle That angle at which a ray 
of light striking the surface of a 
transparent medium such as glass 
will be completely reflected, without 
passing into the medium. 

critical area An area of the subject 
copy in facsimile whose dimensions are 
equal to the definition along and across 
the direction of scanning. 


The frequency, for an ionized layer 
of the ionosphere, at which the virtual 
height for a wave component at 
vertical incidence has a maxim^ 
value corresponding to penetration 
of the wave through the layer. It 
is the highest frequency that will be 
reflected from the layer except for 
sporadic and scattered reflections. 
Also called penetration frequency. 

critical grid current In a gas tube, the 
instantaneous value of grid current 
at the time when anode current starts 
to flow. 

critical grid voltage In a gas tube, the 
instantaneous value of grid voltage 
at the time when anode emrent starts 
to flow. 

critical wavelength The wavelength cor- 
responding to the critical or threshold 
frequency in a quantum process 
brought about by radiation. 


critical coupling 
The degree of ‘ 
coupling that pro- 
vides maximum 
transfer of signal 
energy from one 
radio-frequency 
circuit to another. 

Also called opti^ 
mum coupling. 



HoBponao curves. 
Critical coupling gives 
maximum response. 


cro Abbreviation for cathode-ray oscil- 
loscope. 

Crookes dark space ^ The portion of 
the glow discharge in a Crookes tube, 
length of neon tubing, or other dis- 
charge tube which is between the 
cathode glow and the negative glow. 
It is nonluminous. Also known as 
cathode dark apace. 


critical damping That amount of damp- 
ing which causes a body that is dis- 
placed against a potential or an 
elastic force to come to rest in the 
shortest possible time without over- 
shooting tho rest position. Thus, in 
a critically damped meter, the pointer 
rises to its final position without 
overshooting and oscillating above 
and below this position. 

critical frequency 1. The cutoff fre- 
quency of a filter at which the attenua- 
tion constant changes from zero to a 
positive value, or vice versa. 2. The 
frequency at which the quantum 
energy is just sufficient to release 
photoelectrons from a given siirface. 
Sometimes called threshold frequency. 
3. The frequency of intermittent il- 
lumination that is just sufficient to 
prevent a sensation of flicker. 4. 


Crookes radiometer An apparatus re- 
sembling a miniature four-vane wind- 
mill mounted in a glass vacuum tube, 
used to demonstrate the intensity 
of radiant energy. The vanes are 
polished on one side and blackened 
on the other. Absorption of radiant 
energy and the resulting rise in tem- 
perature at tho blackened faces pro- 
duce forces that cause tho vane to 
spin in sunlight. 
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CROOKES TUBE 


Crookes tube An early form of vacuum 
^be, used by Sir William Crookes 
in his stupes of cathode rays and 
electrical discharges at low pressures. 

Crosby exciter A highly stabilized ex- 
citer unit developed by M. G. Crosby 
for frequency-modulated transmitters. 
This exciter generates the resting 
frequency or assigned carrier frequency 
of the transmitter. 

cross modulation A type of station 
interference in which the carrier of a 
desired signal becomes modulated 
with an undesired signal. The pro- 
gram of the undesired station is then 
heard in the background of the desired 
program. It occurs because the first 
tube in the receiver acts as a detector 
for the strong undesired signal. 

crossover frequency 1. That frequency, 
in a woofer-tweeter loudspeaker com- 
bination, at which equal power is 
delivered to both loudspeakers. Be- 
low this frequency, the output of the 
low-frequ^cy loudspeaker predomi- 
nates, while above this frequency, the 
output of the high-frequency loud- 
speaker predominates. 2. Sometimes 
erroneously applied to the frequency at 
which changeover from constant-ampli- 
tude recording to constant-velocity 
recording occurs in a record. 

crossover point The point at which 
converging light rays or electron 
beams cross and begin to diverge. 

crosstalk Interfering conversation 
heard in a telephone system or in a 
1^0 system containing telephone 
lines. 



Stendwd types of cuts itiudo in <iuartK (trys- 
tels. The angle of the out with roMpeot to 
the natural faces of the crystal detorminoH 
the electnoal oharaoteristics of the finisheti 
crystal plate. 


wiua a nign aegreo of accuracy. 
In receivers and radio-frequency am- 
plifiers, they are used in filter circuits 
to improve selectivity and provide a 
desired frequency response. CJrystiils 
of Rochelle salt are used in crystal 
mcrophones and crystal pickups. 

A mineral crystal, sueli as cjirbo- 
i^dum, used for rectifying purposes 
m a crystal detector. 


cracifonn core A transformer core 
aesi^ m which all windings are placed 
on the central leg and in which there 
are four separate outer legs serving 
aa return paths for magnetic flux. 


«ystal 1. A piece of natural quarts 
or o^er material possessing piezo, 
electee properties. A quartz crysta! 

ground to dimensions such 
teat It will -vibrate naturally at a 
d^ed radio frequency and generate 
^t frequency when kept vibrating. 
CrystaU are used in transmitters 
to generate the assigned carrier fre- 
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crystal analysis The study of the 
srrangement of moloculos, ions, or 
m^Sodr chiefly by X-ray 


M crystal 

to maintain the oamor frequency of a 

radio station within the legal limits of 
its assigned frequency. 


crystal detector An 
early form of detector 
that used a silicon, 
galena, carborundum, 
or other crystal in 
contact with a pointed 
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wire to rectify an incoming radio 
signal. 

crystal filter A highly selective circuit 
employing one or more quartz crystals. 
It is sometimes used in the inter- 
mediate-frequency amplifier of a com- 
munications receiver to give improved 
selectivity when a large number of 
stations are operating in tlie desired 
band. 

crystal holder A housing designed to 
provide proper electrical contacts 
for a quartz crystal. It may have 
terminal prongs to permit plugging 
into a socket. It may have a variable 
air gap to permit varying the frequency 
of oscillation over a limited range. 

crystalline finish A lacquer finish that 
may be applied to wood, metal, and 
many other materials. It dries as a 
surface having an irregular fine-line 
crystalline pattern. 

crystallography That branch of physical 
science which deals with the geo- 
metrical forms of crystals. 


METAL CAP OVER 
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Hiniorpli cell un<l Mingle cryHtal iw uHOd in 
crystal niiorophoiuw, phonograph pickups, 
and loudspuakors. 

crystal loudspeaker A loudspeaker in 
which diaphragm movements are pro- 
duced by ii piezoelectric crystal clement 
that is twisting or >)ending under the 
influence of the applied signal voltage. 

crystal microphone A microphone in 
which deformation of a piezoelectric 



Crystal miorophone and diagram illustrating 
operating principle. Sound waves move 
diaphragm Z>. applying bending force to 
crystals C and maldng them generate a volt- 
age pioked up by electrode plates P. 

crystal (usually BocheUe salt) by 
sound waves or mechanical vibrations 
generates the output voltage between 
the faces of the crystal. 

crystal mixer A device employing the 
nonlinear characteristic of a crystal 
to mix two frequencies. Crystals 
used for this purpose do not possess 
piezoelectric qualities. 



crystal oscillator A vacuum-tube oscil- 
lator in which the frequency is deter- 
ixiined by a piezoelectric crystal, 
usually quartz. 

crystal oven A small electrically heated 
compartment in which the crystal 
holder and crystal are mounted. 
The oven is kept at essentially con- 
stant temperature by an automatic- 
tom pcrature-control system to prevent 
the crystal from drifting in frequency 
with (vhangos in temperature. 



Twisting aotion utilised in a oryetal piokup. 
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ci^tal pickup A phonograph pickup 
in which deformation of a piezoelectric 
crystal (usually Rochelle salt) is 
caused by movements of the phono- 
graph needle in the record groove. 
This generates the output voltage 
across the faces of the crystal. 

crystal plate A precisely cut slab of 
quartz crystal that has been lapped 
to final dimensions by using increas- 
ingly finer abrasive materials. The 
plate is then thoroughly cleaned and 
etched to remove loose particles 
and improve stability and efiiciency. 
Metalhc coatings, generally aluminum, 
silver, or gold, are sometimes de- 
posited directly on the major sur- 
faces of the crystal plate to serve as 
electrodes. 

^Anf^enna /Crysfa/ 

^ y defecfor 

tg— |H} 

g S Tuning -i 
g g capaciiofl 
1 ^ 

Circuit of typical crsratal set. 

crystal set A radio receiver having 
no vacuum tubes, using a crystal 
detector to demodulate the received 
signals. 

crystal unit The complete assembly of a 
crystal plate in its mounting and case, 
involving the use of electrodes on or 
near the crystal surfaces 
for impressing voltage 
across the crystal plate, 
supports for holding the 
crystal plate in its mount, 
and a sealed outer case 
having the necessary ter- ^ , . 

minals. Crystal unit. 

Cs Chemical symbol for caesium, an 
element used on the cathodes of some 
phototubes. 

CST Abbreviation for Central Standard 
Time. 

C supply C power supply for tubes. 

^T Abbreviation for the center tap 
of a winding. 

Cu Chemical symbol for copper. 

cu Abbreviation for cubic. 



Cubical antenna used by ioleviHion station 
W2XB. 

cubical antenna An antenna array 
whose elements are positioned to form 
a cube. 

cubicle A metal cabinet or other 
enclosure in which the equipment for 
a stage or section of a transmitter 
or other electronic device is mounted. 

cu cm Abbreviation for cubic (*.<mti- 
meter. 

cue A signal given during a radio or 
television broadcast, calling for a 
predetermined action on the part of 
performers, announcers, or to(5hni(‘4il 
personnel. Thus, on network pro- 
grams the network identification at 
the end of a program period could 
be the cue for telephone and radio 
operators to switch channels and linen 
in preparation for the next network 
program. 

cue sheet An orderly tabulation of 
scheduled programs, indicating all cu(w. 

cu ft Abbreviation for cubic foot. 

cu in Abbreviation for cubic inch. 

cuprous oxide A powdery reddish mate- 
rial (CU2O) formed on copper that 
has been only partially burned or 
oxidized. Electrons flow readily only 
in the direction from the metallic 
copper toward the oxide layer on th(i 
surface, ^d this effect is utilized for 
rectification in copper-oxide rectifiers. 




CURRENT-WAVELENGTH CHARAaERISTIC 


curie A unit quantity of radium emana- 
tion or radon, defined as that quantity 
which is in equilibrium with one 
gram of radium. 

Curie point The temperature of a 
ferromagnetic material at which, with 
increasing temperature, the transi- 
tion from ferromagnetic to para- 
magnetic properties appears to be 
complete. Also called magnetic transi- 
tion temperature, 

current The rate of transfer of elec- 
tricity. The practical unit of current 
is the ampere, which is a transfer 
of one coulomb per second. 

current amplification The ratio of the 
current produced in the output circuit 
of an amplifier to the si^al current 
supplied to the input circuit. 

current antinode A point at which 
current is a maximum along a trans- 
mission line, antenna, or other circuit 
element having standing waves. Also 
called current loop. 

current density 1. The current flowing 
per unit cross-sectional area of a 
conductor. 2. The current density 
at a point is a vector having the same 
direction as the current an<l having a 
magnitude equal to the quotient of 
the current flowing through an infini- 
tesimal area surrounding the point 
and perpendicular to the direction 
of the current, divided by the area. 

current feed Feeding current to a 
transmitting antenna at a point of 
maximum current flow, as at the 
center of a half-wave antenna. 


current-limiting resistor A resistor in- 
serted in an electric circuit to limit 
the flow of current to some pre- 
deterinined value. 


current loop A cur- 
rent antinodo. 

current node A 
point at which cur- 
rent is zero along 
a transmission 
lino, antenna, or 
other circuit ele- 
inent having 
standing waves. 


y Current 

Current 
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Current loop an<l cur- 
rent nocloH on u luilf- 
wave doublet in free 
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current regulator A device that func- 
tions to maintain the output current 
of a generator or other voltage source 
at a predetermined value, or varies the 
voltage according to a predetermined 
plan. 

current relay A relay that fqnctions 
at a predetermined value of current. 

current saturation The condition in 
which the plate current of a thermionic 
vacuum tube cannot be further in- 
creased by increasing the plate voltage. 
The electrons are then being drawn to 
the plate at the same rate as they are 
emitted from the cathode. Also called 
plote saturation or voltage saturation. 



Current transformer, showinf; meter oonnoc- 
tions and how lino is looped through the 
transformer. 


current transformer An instrument 
transformer intended for measurement 
or control purposes, and designed to 
have its primary winding connected in 
series with the circuit carrying the 
current to be measured or controlled. 
An alternating-current ammeter with 
its scale calibrated to read primary 
current is connected across the second- 
ary. It avoids having heavy-current 
or high-voltago leads connected to 
the instrument directly. Sometimes 
the primary consists simply of one 
or more turns of the current-carrying 
conductor looped through the center 
of the transformer core. 

current-type telemeter A telemeter that 
employs current as the translating 
means. 

current-wavelength characteristic The 
phototube characteristic that reveals, 
usually by means of a graph, th<^ 
relation between the wavelength 
of incident radiant flux and the dirt^ct 
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anode current per unit energy of the 
incident radiant flux. 

curvature of field A type of spherical 
aberration in which the image is 
sharply focused on a curved surface 
instead of a plane. When this image 
is produced on a flat surface, either 
the edges or the central portion of the 
image will be blurred. 

curvilinear cone A loudspeaker dia- 
phragm having a parabolic shape, 
used to secure pure piston action 

, whereby the entire cone moves as a 
unit. Sometimes called parorcurve. 

cushioned socket A vacuum-tube 
socket having a spring or soft rubber 
mounting in order that chassis vibra- 
tions will not affect operation or 
injure the tube. 

cut 1. A plane section of a crystal, 
with two parallel major surfaces cut 
in any orientation. Cuts are either 
specified by a direction normal to 
the major surfaces of the crystal 
or by special distinguishing symbols. 
Thus, an X cut has major surfaces 
perpendicular to the X axis of the 
natural crystal. 2. To remove spoken 
or musical material from the script 
for a radio program to make it fit the 
available time, 3. A command to 
stop an action, as to disconnect all 
microphones so nothing more can go 
on the air, or to turn off a television 
camera. 

cutoff 1. The minimum value of nega- 
tive grid bias that will prevent the 
flow of plate current in a vacuum tube. 
2. In a selective circuit, the frequency 
above or below which the circuit fails 
to respond. 

cutoff frequency In a filter, the fre- 
quency at which the attenuation 
constant changes from zero to a posi- 
tive value, or vice versa. Also called 
the critical frequency of a filter, 
because it represents a frequency 
limit beyond which the filter begins 
to suppress or cut off signals. 

cutoff limitin g Limiting the mfl.yimnTn 
output voltage of a vacuum-tube 
circuit by driving the control grid 
beyond the cutoff value. 


cutoff wavelength The critical wave- 
length above which the attenuation 
of a wave guide increases rapidly. 

cutout Any device, usually clc<d.r<)- 
magnetic, that opens a circuit auto- 
matically when the current excecclK 
or drops below a predetermined value. 

cutter An electromagnetic or piezo- 
electric device having a diamond or 
hard alloy steel stylus, used to cut 
a wavy line on the moving highly 
polished wax surface of a phonograph 
record when actuated by audio- 
frequency signals. Also called cutting 
head. 

cutting angle The angle between th<^ 
vertical cutting face of the stylus and 
the surface of the record. It should 
ordinarily be 90 degrees. Deviation 
from this value is sometimes specified 
as the dig-in angle or drag angle. 

cutting head A cutter. 

cutting stylus The diamond, sapphire, 
or hard-steel tool that cuts the groove 
in a record during sound recording. 

cutting through Cutting through t!i(% 
coating into the base of a recor<iing 
disk, or cutting through from on(^ 
groove into the next. 

c-w Abbreviation for continuous wav<^ 
Same abbreviation used for noun 
and adjective. 

cycle One complete sequence of varia- 
tions in an alternating current, includ- 
ing a rise to a maximum in one 
direction, a return to zero, a rise to a 
maximum in the opposite direction, 
and a return to zero. The number of 
cycles occurring in 1 second is <^alIcs(l 
the frequency. 

cyclic Pertaining to recurring event.«, 
such as to circular motion, alternating 
current, or vibrating motions. 

cyclically magnetized Under the infiu- 
ence of a magnetizing force varying 
between two specific limits long 
enough so that the magnetic indue.tiou 
has the same value for corresponding 
points in successive cycles. 
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CYMOMETER 


cyclograph A name sometimes applied 
to an instrument having an optical or 
(»lcctron-boam system that moves in 
two directions under control of two 
variables, as in a cathode-ray oscillo- 
Hcopo. Wheu dealing with periodic 
quantities, a closed figure or cyclo- 
gram, similar to a Lissajous figure, is 
produced. 

cyclotron An apparatus for imparting 
high speeds to electrons or ions by 
causing them to move in semicircular 
paths in a magnetic field. The accel- 
eration and the radius of travel are 
increased every 180 degrees owing to 
an electric field that alternates in sjm- 
chronism with the motion of the elec- 
tron. Used for bombarding nuclei of 
atoms to produce transmutations from 
one element to another and produce 
artificial radioactivity similar to that 
otherwise obtainal)lc only with large 
quantities of radium. 

cylindrical concave mirror A curved re- 
flecting surface like the inside of one- 
half of a cylinder, used to focus light 
rays to a line. 

cylindrical convex lens A lens having a 
straight surface in its longer dimension 



Use of cylindrical convex lenses in the 
Soophony television system with two motor- 
driven mirror wheels to provide scanning. 


and a spherically curved surface at 
right angles to this direction, used to 
focus light rays to a line. 

cylindrical wave A wave whose wave- 
front is a cylindrical surface. 

cymometer Early name for a frequency- 
measuring instrument in which a ca- 
pacitance formed by one brass tube 
sliding over another could be varied 
simultaneously with an inductance 
consisting of a solenoid of bare wire, 
arranged so that the frequency at 
which resonance occurred was indi- 
cated by a neon lamp and read on a 
scale. 
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damped impedance For an electro-- 
acoustic transducer, the measured 
terminal impedance of its electric sys- 
tem when the attached mechanical 
system is blocked so that it cannot 
move and hence has infinite impedance. 
Also called blocked impedance, 

damped oscillation Oscillation in which 
the amplitude of the oscillating quan- 
tity decreases with time. 

damped waves Radio waves that pro- 
gressively decrease in amplitude during 
successive cycles. 



Damped waves. 


dampen To place sound-absorbing mate- 
rial, as drapes, in a radio studio or in 
an auditorium to prevent echoes. 

damping Reducing or eliminating oscil- 
lation or vibration by introducing fric- 
tion or some other type of loss that 
dissipates the kinetic energy of the 
moving element. A vane moving in 
an enclosure is often used to provide 
damping for a meter. 

damping factor The ratio of the ampli- 
tude of any one of a series of damped 
oscillations to that of the following one. 
^o called decrement. It is the quo- 
tient obtained, during any complete 
oscillation of any underdamped mo- 
tion, by dividing the logarithmic decre- 
ment by the time required for the 
oscillation. 

Darnell’s cell A cell having a copper 
electrode in a copper sulphate solution 
and a zinc electrode in dilute sulphuric 


acid or zinc sulphate solution, with the 
two solutions separated by a porous 
partition. It generates an essentially 
constant electromotive force of about 
1.1 volts. 

daraf The unit of elastance, which is the 
reciprocal of capacitance. It is the 
term farad spelled backward. 

dark conduction Residual electrical con- 
duction in a photosensitive substance 
when not illmninated. 

dark discharge An electric discharge 
that has no visible luminosity, occur- 
ring in a gas. 

dark spot Sometimes observed in a re- 
produced television image. Caused by 
the formation of electron clouds in 
front of the mosaic screen in the camera 
tube at the television transmitter. 

dark-spot signal The signal existing in 
a television system during scanning of a 
dark spot by the television camera. 

D’Arsonval current A comparatively 
strong current produced by a low-volt- 
age high-frequency source and used in 
electrobiology. 

D’Arsonval galvanometer A direct-cur- 
rent galvanometer consisting of a nar- 
row rectangular coil freely suspended 
between the poles of a permanent 
magnet. Current sent through the 
coil produces the magnetic field that 
interacts with the permanent field and 
causes rotation of the coil. 

D’Arsonval movement The meter move- 
ment commonly used in precision 
instruments for direct-current meas- 
uremente. It consists essentially of a 
small lightweight coil of wire sup- 
ported on jeweled bearings between the 
poles of a permanent magnet. Spiral 
springs provide connections to the coil 
and keep the coil and its attached 
pointer at the zero position on the 
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meter scale. When the direct current 
to be measured is sent through the coil, 
its magnetic field interacts with that 
of the permanent magnet and causes 
rotation of the coil and pointer. 

I>avisson coordinates A special system 
of curvilinear coordinates, used in plot- 
ting the emission characteristic of a 
vacuum tube. 

dh Abbreviation for decibel. 

dh meter A copper-oxide rectifier-type 
meter having a scale calibrated to read 
directly in decibel values at a reference 
level that must bo specified. Used 
in audio-frequency amplifier circuits of 
broadcast stations, public-address sys- 
tems, and receiver output circuits to 
indicate volume level. 

d-c Abbreviation for direct current. 
Same abbreviation used for noun and 
adjective. 

d-c amplifier An amplifier that is ca- 
pable of amplifying small variations in 
direct current. It generally employs 
direct coupling between stages, through 
resistors. 

dec wire Abbreviation for doublc-cot- 
ton-covered wire. 



CrostHicctioii of diroct-ourront generator. 
This unit is used in u wind chargor and is 
driven by a ijropellor throuRli gears, 


d-c generator A 

rotating electric 
iiiachino that eon- 
vorts mechanical 
power into cUrect- 
eurrent power. 

d-c inserter stage 
The television 
traiisiuittor stage 
that adds to blio 
video signal a 



SimplOHt workublo 
diroot-ourrout goner- 
ator. 


D-C VOLTAGE 

direct-current component known as the 
pedestal level. 

d-c picture transmission Transmission 
of the direct-current component of the 
television picture signal. This com- 
ponent represents the background or 
average illumination of the over-all 
scene, and varies only with over-all 
illumination. In contrast, the alter- 
nating-current component or video 
signal varies with the brilliance of the 
small area of the scene being scanned 
at the moment. 

d-c plate resistance A vacuum-tube 
value equal to the direct-current plate 
voltage divided by the direct-current 
plate current. 

d-c receiver A radio receiver designed 
to operate from one of the direct- 
current power lines that are still in 
service in older sections of many cities. 
The commonest voltage is 110 volts. 
The circuit employed is much the same 
as for universal a-c/d-c receivers, with 
the tube filaments connected in series 
with a voltage-dropping resistor across 
the power line. 

d-c resistance The resistance (opposi- 
tion to current flow) offered by a cir- 
cuit or body for an unvarying current. 
Usually called simply remtanre. 

d-c transformer 1. A device for meas- 
uring largo values of direct current, in 
which the line current magnetisses an 
iron core surrounding the conductor or 
enclosed by a few turns of the con- 
ductor. In the air gap of the core is 
an jirmature that is driven at constant 
speed and is provided with brushes 
connected to the indicating instru- 
ment. The armature current is pro- 
portional to the magnetic field strength 
and hcnco to the line ourrent. 2. A 
term sometimes applied to a rotating 
machine used to convert direct current 
from one voltage to another. 

d-c transmission Transm ission of a tele- 
vision signal in such a way that the 
direct-current component of the pic- 
ture signal is still present. 

d-c voltage Abbniviatioii for direct 
voltage. A deprecated abbreviation 
because it stands for direct-current 
voltage. 
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DEACCENTUATOR 


deaccentuator A network, or circmt, 
required in a frequency-modulation 
receiver to offset the preemphasis ac- 
tion introduced at the higher audio 
frequencies in a frequency-modulation 
transmitter. 

deadbeat Coming to rest without vibra- 
tion or oscillation. Thus, the pointer 
of a highly damped meter or galva- 
nometer moves to a new position 
without overshooting and vibrating 
about its final position. Also called 
aperiodic. 

dead-center position The position in 
which a brush would be placed on the 
commutator of a direct-current motor 
or generator if the field flux were not 
distorted by armature reaction. 

dead end 1. That end of a radio studio 
which has the greater sound-absorbing 
characteristics. 2. That portion of a 
tapped coil through which no current 
is flowing at a particular band-switch 
position. 

dead room A room so thoroughly sound- 
proofed that practically all sound is 
absorbed and there is little reflection 
or echo. 

dead short A short circuit having very 
low resistance. 

dead spot 1. A location in which signals 
from a radio station are received poorly 
or not at all. 2, A portion of the 
tuning range of a receiver in which 
stations are heard poorly or not at all, 
owing to improper design of tuning 
circuits in the receiver. 

death ray Any ray capable of killing 
living colls. Ultraviolet rays of cer- 
tain frequencies can kill bacteria, radio 
waves of certain frequencies can kill 
insects, and X rays have stUI greater 
destructive power. From time to 
time, inventors have claimed great 
destructive effects for secret rays pro- 
duced in highly concentrated bcarns 
and reported to have wavelengths in 
the relatively unknown region between 
ultraviolet radiation and X rays, but 
to date the claims have not been con- 
j^med by demonstrations. 

de Broglie equation An expression for 
the wavelength of the de Broglie wave 


associated with a moving electron. It 
states that the wavelength is equal to 
Planck^s constant divided by the mo- 
mentum of the electron. 

de Broglie wave A wave or wave group 
assumed in wave mechanics to be asso- 
ciated with an elementary moving 
particle such as an electron or a proton. 
Sometimes called phase wave. 

debunching A space charge effect that 
tends to destroy the electron bunching 
in a velocity modulation tube. 

decade box A special type of variable 
resistor or variable capacitor used 
chiefly in laboratory work. It con- 
tains two or more sections, with each 
section having ten times the value of 
the preceding section and with each 
section divided into 10 equal parts. 
E(ach section has a 10-position selccitor 
switch or equivalent arrangement such 
that the box can be set to any desired 
value in its range. 

decade resistance box A decade box 
containing two or more sets of 10 pre- 
cision resistors. 
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Decade resiatanco box and internal <*.ircuit 
arrungonient. 





DEFLEaiON FACTOR 


deci- A prefix meaning one-tenth. 

decibel A unit used for expressing the 
magnitude of a change in signal level 
or a change in sound level. One dec- 
ibel is the amount that the pressure 
of a pure sine wave sound must be 
changed in order for the change to be 
just barely detectable by the average 
human ear. The amount of change 
in power level, expressed in decibels, 
is equal to ten times the common loga- 
rithm of the ratio of the two powers 
(db = lOlogPi/Pa). 

decimal attenuator A system of attenu- 
ators so arranged that a voltage or 
current can be reduced decimally. 

decimetric waves Electromagnetic 
waves having wavelengths between 0.1 
and 1 meter. 

declination The angle between the hori- 
zontal component of the earth* s mag- 
netic field and a line running due north 
and south. 

declinometer An instrument for meas- 
uring magnetic declination, consisting 
essentially of a delicately suspended 
magnet and a means for measuring the 
angular position of the magnet with 
respect to true north and south. 

decoupling Preventing feedback of en- 
ergy from the output of a device to its 
input. 

decoupling circuit A circuit used to pre- 
vent interaction of one circuit with 
another. 

decoupling filter A filter used to prevent 
interaction of two circuits. 

decoupling network A network used to 
prevent interaction of two circuits. 

decoupling resistance A resistor, usu- 
ally of high value, used to prevent 
interaction of two circuits. 

decrement A decrease in the value of a 
variable quantity. When applied to 
damped oscillations, it is usually called 
damping factor. 

decremeter An instrument for measur- 
ing the damping of a radio wave or 
alternating current. 


deemphasis Removal of emphasis (usu- 
ally of higher audio frequencies) pre- 
viously introduced in a system. 

deenergize To stop the flow of current 
in a circuit, or remove the voltage from 
a circuit, as by opening a switch. 

definition 1. The fidelity with which a 
lens, television receiver, facsimile re- 
ceiver, or cathode-ray oscilloscope 
forms an image having fine detail. 
When the image is sharp and has defi- 
nite lines and boundaries, the defini- 
tion is said to be good. 2. In facsimile, 
the definition in a given direction is 
equal to the width of the narrowest 
isolated line of subject copy perpendic- 
ular to that direction, for which the 
response of the system will just reach 
the steady-state value attained for a 
larger area of the same density. 



DefloctinR coUh for a television oatho<lo-ray 
tube. 

deflecting coil An inductor used to pro- 
duce a magnetic field that will bend 
the electron beam a desired amount in 
the cathode-ray tube of an oscilloscope, 
television receiver, or television camera. 
Also called deflecting yoke, 

deflecting electrode A cathode-ray-tubc 
electrode to which a potential is applied 
for the purpose of moving the electron 
beam in a horizontal or vertical 
direction. 

deflecting yoke A deflecting coil for a 
cathode-ray txiho, 

deflection Movement away from a 
position, as deflection of the pointer in 
a meter or deflection of tins electron 
beam in a cathode-ray tube. 

deflection factor The reciprocal of the 
deflection sensitivity of a cathodo-K y 
tube. It. is therefore the amount of 
change in the deflecting field that will 
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DEFLECTION SENSITIVITY 


cause unit displacement of the electron 
beam at the screen. It may be ex- 
pressed as volts per inch or deflecting 
coil current per inch. 

deflection sensitivity The amount of 
displacement of the electron beam at 
the screen of a cathode-ray tube per 
unit change in the deflecting field. 
Usually expressed in millimeters per 
volt applied between deflecting elec- 
trodes or in millimeters per gauss of the 
deflecting magnetic field. 

deflection tube A tube in which the out- 
put current is controlled by the deflec- 
tion of an electron stream. 

degassing The process of driving out 
and exhausting any gases that are 
occluded in the electrodes and other 
parts of a vacuum tube and that would 
not be removed by evacuation alone. 

degaussing Term used to describe a 
means of neutrali 2 ing the magnetic 
field of the hull of a ship as a protection 
against magnetic mines. 

degaussing cable A cable arranged 
around the hull of a ship and fed with 
a current of the correct value to neu- 
tralize the magnetic effect of the hull. 
The adjustment is made at a degauss- 
ing station equipped with underwater 
equipment to indicate when the result- 
ant magnetic field has been sufficiently 
weakened so it will not actuate the 
magnetic striker of a mine. 

degeneration A vacuum-tube-circuit 
arrangement wherein a signal is fed 
back from the plate circuit to the grid 
circuit in such a way that it is 180 
degrees out of phase with the input 
signal, decreasing the amplification. 
It is used in radio-frequency circuits to 
improve stability by preventing oscil- 
lation, and in audio-frequency circuits 
to reduce distortion and noise in order 
to permit greater imdistorted power 
output. Also called inverse feedback, 
negative feedback and sterilized feedback, 

degenerative feedback Degeneration. 

degree 1. A division identified by a 
whole number on a thermometer. One 
degree change in temperature in the 
centrigxade system is equal to one- 


hundredth of the difference in tem- 
perature between that of melting ice 
and boiling water, while one degree in 
the Fahrenheit system is equal to 
Hsoth of this difference in tempera- 
ture. 2. The angular unit of meas- 
ure. One degree is equal to a 360th 
part of a circle. 

Beion circuit breaker A circuit breaker 
in which the arc that forms on breaking 
is magnetically blown into a stack of 
insulated copper plates, giving the 
effect of a large number of short arcs 
in series. Each arc becomes almost 
instantly deionized when the current 
drops to zero in the alternating-current 
cycle, and the arc cannot re-form. 

deionization potential The potenti^ at 
which the ionization of the gas within 
a gas-filled tube ceases and conduction 
stops. 

deionization time The time required for 
the control grid of a gaseous tube to 
regain control after plate current has 
been interrupted. 

delay distortion That form of distortion 
in which the time of transmission (tho 
delay) varies with frequency in the 
desired transmission range. It occurs 
when the phase angle of the transfer 
impedance with respect to two chosen 
pairs of terminals is not linear with 
frequency. 

delayed automatic volume control An 
automatio-volume-control circuit that 
acts only on signals above a certain 
strength. It thus permits reception of 
weak signals even though they may be 
fading, whereas normal automatic vol- 
ume control would make the weak 
signals weaker. The delayed action is 
obtained by introducing a bias voltage 
that is in series with and opposes th(i 
automatic-volume-control voltage. 

delay equalizer A corrective network 
design to make the phase angle of the 
transfer impedance, with respect to 
two chosen pairs of terminals, sub- 
stantially linear with frequency within 
a desired range. It thus makes the 
time of transmission or delay sub- 
stantially constant in that frequency 
range. 



DENSITY 


Bellinger effect Complete fade-outs in 
short-wave reception due to rapid 
changes in ionosphere layers during 
solar eruptions. 

delta Greek letter A. 

delta circtiit A combination of three 
resistors or other circuit components 
connected in series to form a triangle 
like the Greek letter delta A. Also 
called mesh circuit 


ing or placing it in a strong alternating 
field. 

demand factor The ratio of the average 
load on a power plant or system during 
a given period of time to the maximum 
power demand during that period. 

demand meter A device that indicates 
the demand or maximiun demand of 
current or power drawn by connected 
loads. 


delta coxmection Connection of a three- 
phase system so that the phases form a 
triangle like the Greek letter delta A. 

delta matching transformer A method 
of matching an open-wire transmission 
line to a half-wave antenna by spread- 
ing out the upper ends of the line and 
connecting them directly to the an- 
tenna to form a triangle like the Greek 
letter delta A. The antenna is not cut 
at its center. 

delta rays Electrons emitted by sub- 
stances when bombarded by alpha 
particles. 
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Doiuagnotization c\irvo and corresponding 
energy product curve for one type of Aliiico 
pormaneiit-iuagiiot xnatcriol. 


demagpietization curve A portion of the 
hysteresis loop of a magnetic material, 
giving practically aU the required 
characteristics of the material for use 
as a permanent magnet. The curve 
shows the peak value of rcsidxial mag- 
netism (known as residual induction 
Br) and the manner in which magnet- 
ization reduces to zero as demagnet- 
izing force H is applied. l''he energy 
product curve, usually shown also, is 
obtained by plotting the product of tho 
values of B and H for each point on the 
demagnetization curve. 

demagnetize To remove magnetism 
from a magnetized object, as by heat- 


demand recorder An instrument that 
records graphically the average value 
of the load in a circuit during suc- 
cessive short periods. 

demodulation Tho process by which a 
modulated wave is so operated upon 
that a wave is obtained having sub- 
stantially the characteristics of the 
original audio or other modulating 
wave. Detection, one form of de- 
modulation, separates the desired 
audio or picture signal from the 
carrier signal. 

demodulator A detector for radio-fre- 
quency signals. It rectifies the in- 
coming modulated carrier frequency 
and separates the carrier from the 
desired modulation signal. 

demountable tube A high-power radio 
tube having a metal envelope with 
porcelain insulation. It can be taken 
apart for inspection and for renewal 
of electrodes. 

densitometer An instrument used to 
measure the density or opacity of a 
material. In a photoelectric densi- 
tometer, tho amount of light trans- 
mitted by tho material is measured 
with a photoelectric cell or phototube. 

density 1, A measure of the concentra- 
tion of matter in a material, in which 
ease density is equal to weight divided 
by volume. 2, A inoasurc of the light- 
reflecting or light-transmitting prop- 
erti(^s of an area. It is expressed as 
the common logtirithm of the ratio of 
incident light to transmitted or re- 
flected light. 3. A incasuro of the 
closeness of any space distribution, as 
of magnetic flux. Flux density is the 
number of magnetic lines of force 
per unit cross-sectional area. Current 
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DEPOLARIZER 



GRATING DETECTING GRATING DETECTING 


Eqi WAVE WAVE 



SINGLE-WIRE GRATING GRATING FOR TWb-WAY 
DETECTING WAVE RECTIFICATION OF 

Hy WAVE 


Detectinu: gratings for rocoption of waves in 
circular wave guides, using crj'stal detectors 
that are fixed into the meshes of a oonformoL 
wire grating and feed an alternating-current 
meter or other indicating device. 

density is the number of amperes per 
unit cross-sectional area. 

depolarizer A chemical used in some 
primary cells to prevent polarization 
(formation of bubbles of hydrogen) at 
the positive electrode. 

deposition Depositing a coating on a 
surface, as by electroplating. 

depth The limits, with respect to dis- 
tance from the camera, within which 
objects may be photographed with 
satisfactory definition under a given 
set of conditions. 

depth of cut The depth to which the 
stylus penetrates the recording lacquer 
of a recording disk. 

depth of focus The distance range in 
the direction away from a lens over 
which objects are sufficiently in focus 
for the type of service involved. 

derived units Units that are derived 
from fundamental units in a system by 
application of physical laws. 

dermal resistance Skin resistance. 

detail 1. The opposite of contrast. 
The presence of minute detail in an 
image means an absence of deep con- 
trast. 2. In facsimile, the square root 
of the ratio between the number of 
scanning lines per unit length and the 
definition in the direction of the scan- 
ning line. 


detecting grating A conformal wire 
grating equipped with one or more 
crystal detectors and placed in a wave 
guide for reception of waves. 

detection Any process of operation on a 
modxilated signal wave by which the 
signal impart^ to it in the modulation 
process is obtained. 

detectophone An instrument for listen- 
ing to conversations secretly, without 
the knowledge of the speakers. It 
consists essentially of a high-sensitivity 
nondirectional microphone concealed 
in the room and connected to an ampli- 
fier and headphones in a near-by room. 
Sometimes the microphone feeds into 
a small radio transmitter or a wired 
wireless transmitter broadcasting over 
power lines, permitting the listener to 
be farther away. 

detector The radio-receiver stage at 
which demodxilation takes place. Tlus 
detector in a tuned-radio-frequency 
receiver separates the audio-frequency 




Tuned Radio Frequency Receiver 
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DIAPHRAGM 


Hi#5»al from tho radio-froquoncy carrier 
HiKnal. «<MU)U(l dotoctor in a 

Mupcrlu'torodyno n^coiver separates tho 
Htulio-fr(*c|U(»ncy signal from tho in- 
lormodiato-frocpioncy oarrior signal, 
('riu* lirst <lt»t(M‘tor in a auporhotoro- 
dyno roooiv<^r is not a tru<i detector, 
hooims<* it nuToly changes tho fro- 
<pi(*t»cy of tho carrier signal from the 
radio-fn'tpKMicy vahu'. to the. intcr- 
mediul<‘'fr(‘(iuenoy value.) 

detune "I'o change tho inductance or 
eapaoitano<‘ of a tuned cir<niit so that 
its resonant fn‘(iuenoy is ditTorent 
from tlH‘ incoming signal freiiucney. 

deuterium 'rho hydrogen isotope having 
an atomic weight or mass of approxi- 
mately 2, Hoimdimes culled heavy 
hytlivyrn, 

deuteron *V\\v. nu<d<ms of deuterium, a 
hydrt*gen isotop(* having an atomic 
weight or mass of approximately 2. 

developmental broadcast station A stti- 
tion lie(*ns(‘d to carry on development 
and nvs<*areh for tho advatuuuuent of 
hroaileast s(‘rvie(‘s. 

d-f Abbreviation for direetion-fmding 
and <lireeti(»M timh^r. San\(^ abbrevuv- 
ti<»n UH<*<1 for noun ami adjective, 

diadochokinetic Pt^rtaining t.o alternat- 
ing ami diivimdrieally opposite musc\i- 
Inr actions, such as the flcsxion and 
tension tjf a mnsch*. Mleetronie. iimtru- 
nuMds such as tlu^ <*h‘etrokyim)graph 
are uhimI to st\idy tlu^se inovomontH. 

diagram A plan or layout, allowing the 
const met ion or <*lc(d.rical oonmwtions 
of a ])h‘c<^ of (spiipment, such as a 
schematic circuit diagram, a ijiotorial 
wiring diagram, or a block diagram. 

dial Any means for indicating tlie value 
to which a control 
has been H<‘t. 'rims, 
the tuning dial of a 
ratlio reireiver indi- 
eales tlu^ fnMpaau’y 
to which the ns 
ceiver has been 
tum^l. 

dial cable Urai<led 
Corel or (h^xible wire 
cjiblc uh(hI to make a 



JDiuL uord Uiyoul for Hlith^rulo type of iutiiiiR 
dial. 


tuning knob c.ontrol the position of a 
point(^r that indicates the frequency to 
which a radio receiver is tuned. 

dial cord Tho braided cotton or silk 
cord used as a dial calcic. 

dial light The stnall lamp that illumi- 
nates tho tuning dial of a radio re- 
ceiver. Also called pilot lamp. 

dial telephone system A telephone 
system in which telephone connec- 
tions b(d.woen eustomors are ordinarily 
esbiblislied by electric and mechanical 
apparatus controlled by manipulations 
of a dial operated by the calling paiiy. 

diam Abbreviation for diameter. 

diamagnetic Having a magnetic perme- 
ability less than I and hence less than 
that of a vacuum. JOxamplcs are 
bismuth and antimony. If brought 
near a magnet in air, diamagnetic 
materials will l>e repelled, though the 
effect, is not very pronounced. They 
ten<l U) position themselves at right 
angUw to magnetic lines of force instead 
of along the lines of force. 

diamond antenna A horizontal rhombic 
antmma having four conductors form- 
ing a diamond or rhombus. 

diaphragm 1 . A thin flexible sheet that 
can be moved by sound waves as in a 
mi<*.rophone, or can produce sound 
wavers wlien movesd as in a loudspeaker. 

2. An adjustable opening used in 
photographic and television cameras to 
rwluc.c^ the (^ffcuitivo area of a lens in 
onh^r to incretise the depth of focus. 

3, A porous or permeable membrane, 
usually flexible, separating anode and 
<^at.hod(^ compartments of an clectro- 
lyti<*. <‘.ell from each other or from an 
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DIAPHRAGMLESS MICROPHONE 


intermediate compartment for the to establish an electoic field is recover- 

purpose of preventing admixture of able, in whole or in part, as electric 

anolyte and catholyte. energy . 


diaphragmless microphone A micro- 
phone having no mechanical vibrating 
system. Instead, sound waves act 
directly on a fiame, arc, glow discharge, 
or the ionized space between a Nemst 
glower and a cold electrode. 

diathermic coagulation Passing of high- 
frequency currents through the body 
to produce albumin coagulation. 

diathermic surgery The use of current 
at high frequencies for performing 
operations by cutting flesh with an 
electric arc. 

diathermy The therapeutic use of a 
high-frequency current to generate 
heat within some part of the body. 
Frequencies used range from several 
hundred thousand cycles up to millions 
of cycles. 

diathermy machine A radio-frequency 
oscillator, sometimes followed by radio- 
frequency amplifier stages, used to 
generate high-frequency currents for 
therapeutic treatments. 

Dictaphone reception Recording of high- 
speed radiotelegraph signals with a 
Dictaphone or phonograph, which can 
afterward be run slower for reading or 
copying the message. 

Dictograph An instrument for recording 
conversations secretly, without the 
knowledge of the speakers. It con- 
sists essentially of a high-sensitivity 
nondirectional microphone concealed 
in a room and connected to an amplifier 
and recorder in an adjacent room. 
Sometimes the microphone feeds into 
a small radio transmitter or a wired 
wireless transmitter broadcasting over 
power lines, to permit placing the 
recorder farther away. 

dielectric The insulating material be- 
tween the plates of a capacitor; gen- 
erally air, mica, paper, oil, or glass. 
All insulating materials arc dielectrics 
in that they arc capable of sustaining 
an electric field and undergoing electric 
polarization. A dielectric material has 
the property that the energy required 


dielectric absorption 1. That property 
of an imperfect dielectric as a result of 
which there is an accumulation of elec- 
tric charges within the body of the 
material when it is placed in an electric 
field. 2. The occurrence of peaks 
in the curve of dielectric loss factor 
plotted against temperature or fre- 
quency, due to absorption of energy 
in a nonuniform manner by the di- 
electric. 

dielectric constant That property of a 
dielectric material which determines 
how much electrostatic energy can be 
stored per unit volume when unit volt- 
age is applied. In effect, it is the ratio 
of the capacitance of a capacitor filled 
with a given dielectric to that of tho 
same capacitor having only a vacuum 
as dielectric. The dielectric constant 
of air is 1, while that of glass varies 
between 4 and 8. Also known as per- 
mittivity and specific inductive capaci- 
tance. 

dielectric current When an isotropic di- 
electric is in a changing electric field, 
the dielectric current flowing at any 
instant through any surface can usu- 
ally be considered as having four com- 
ponents: (1) displacement current, (2) 
absorption current, (3) conduction cur- 
rent, (4) decaying conduction current. 
Of these, the displacement current is 
tho only one present in every dielectric. 

dielectric fati^e The property of some 
dielectrics in which resistance to dis- 
ruption decreases after a voltage has 
been applied for a considerable time. 

dielectric guide A class of wave guides 
consisting of a dielectric cylinder sur- 
rounded by air. It is capable of 
propagating electromagnetic waves 
through its interior much as sound 
waves travel through a speaking tubo. 
Diclectric guides have little practical 
use owing to the high losses in soli<l 
dielectrics. Conducting ^ides, tho 
other class, are used extensively. 

dielectric heating Use of radio-fre- 
quency energy to heat nonmetallic 
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DIFFERENTIAL WINDING 



Didectrio heating speeds the gluing of wood, 
lladio-froquency energy, produced by power 
tubes like that shown in phantom, is applied 
to metal plates between which the wood is 
placed. 

materials sucli as wood, plastics, or 
chemicals. The heat is produced by 
molecular friction. 

dielectric hysteresis Lagging of the 
electric field produced by application 
of an alternating voltage to a dielec- 
tric. It causes a dielectric hyster- 
esis loss analogous to that of magnetic 
hysteresis. 

dielectric loss The time rate at which 
electric energy is transformed into heat 
in a iolcctric that is being subjected 
to a changing electric field, 

dielectric phase angle The angular dif- 
ference in phiisc between the alter- 
nating voltage applied to a dielectric 
and the resulting alternating current. 

dielectric power factor The cosine of the 
dielectric phase angle. 

dielectric separator An apparatus for 
separating minerals from other mate- 
rials on the basis of differences in the 
dielectric constants of the materials to 
be separated. Crushed ore is su^ 
pended in a liquid having a dielectric 
constant intermediate between those 
of the materials to be separated, and 
the mixtiue is passed between elec- 
trodes connect(sd to a moderately high 
alternating-voltage source. The min- 
eral of higher dieloctiic constant ad- 
heres to the electrodes, and the rest of 
the material passes oxi. 

dielectric strength The maximum po- 
tential gradient that a dielectric mate- 
rial can withstand without rupture. 
Also called electric strength and insulatr 
iTig strength. 


dielectric susceptibility The polariz^ 
tion in a material per unit electric 
intensity. When k is dielectric sus- 
ceptibility and K is the dielectric con- 
stant, k => {K l)/4flr. 

dielectric tests Tests involving appli- 
cation of a voltage higher than the 
rated voltage for a specified time in 
order to determine the adequacy 
against breakdown of insulating mate- 
rials and spaoings under normal 
conditions. 

dielectric wire A wave guide consis^g 
of a solid dielectric rod of the desired 
length, made of a plastic material, 
glass, or other insulating material. 
Used for transmission of radio waves 
over short distances between parts of 
a circuit at ultrahigh frequencies. 

difference of potential The voltage be- 
tween two points. 

differential galvanometer A galvanom- 
eter having two similar but opposed 
coils whose currents tend to neutralize 
each other. A zero reading is obtained 
when the currents are equal. 

differential instrument A galvanometer 
or other measuring instniineut having 
two circuits or coils, usually identical, 
through which currents flow in oppo- 
site directions. The difference or differ- 
ential effect of these currents actuates 
the indicating pointer. 

differential microphone A doublo-but- 
ton carbon microphone. Extra sen- 
sitivity is obtained by using two carbon 
olcnnuits, one on each side of the dia- 
phragm, BO that a d(^crease in resistance 
of one button is accompanied by an 
incrcaso in resistance of the other 
button, 

differential permeability The ratio of a 
small incrcaso in normal magnetic in- 
duction to the increase in magnetizing 
force when these changes are vanish- 
ingly small. 

differential relay A relay that functions 
by reason of the difToreiico between two 
quantities of the same nature, such as 
two currents or two voltages. 

differential winding A coil winding 
arranged in such a way that its mag- 
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DIFFERENTIAL-WOUND FIELD 


netio field, and hence its effect, is 
opposite to that of a near-by coil. 

differential-wound field A type o f motor 
or generator field having both series 
and shunt coils that are connected to 
oppose each other. 

differentiating circuit A circuit in which 
the output voltage is proportional to 
the rate of change of the input voltage. 

diffraction The bending of waves such 
as light, radio, or sound waves around 
an obstacle. 

diffraction grating A screen having 
1,000 to 60,000 lines per inch on a 
polished metal or glass surface, used 
to produce a spectrum by interference 
between different colors of light passing 
through or reflected by the grating. 
Often called grating. 

diffuse In all directions, not in any 
sharply defined path. Applicable to 
reflection, refraction, or transmission 
of light and other waves. 


Ffna/I-F 


Diodo symbol. Diode detector. 

diode detector A detector circuit em- 
ploying a diode vacuum tube as the 
rectifying element. 

diode limiter A peak-limiting circuit 
emplosdng a diode that becomes 
conductive when signal peaks exceed 
a predetermined value. 

diode peak detector A diode vacuum 
tube used in a circuit to indicate when 
audio peaks at the transmitter exceed 
a predetermined value. 

diode-pentode A vacuum tube having 
a diode and a pentode in the same 
envelope. 


transformer 



^ To audh 
omptiYfer 



diffuse reflection Eefiection of light, 
sound, or radio waves from a surface so 
fine and even that reflected rays are 
distributed in all directions in a definite 
mathematical manner according to the 
cosine law. 

diffuse sound Sound having essentially 
uniform energy flux in all directions in 
a particular region. 

diffusion Scattering. 

diffusion pump A type of vacuum pump 
in which mercury vapor or other heavy 
molecules in a stream or jet carry 
gas molecules before them. Mercury- 
vapor diffusion pumps are extensively 
used in producing high vacuums in 
(lectronic tubes. 

dig-in angle A stylus cutting angle such 
that the point is driving into the coat- 
ing. It is the opposite of drag angle. 

diheptal base A 14-pin base used for 
cathode-ray tubes. 

dimmer An adjustable resistance or 
rheostat used to change the brilliance 
of one or more lamps. 

diode A vacuum tube having two elec- 
trodes, namely a cathode and an anode. 


diode-triode A vacuum tube having 
a diode and a triode in the same 
envelope. 

diopter A unit used chiefly for measur- 
ing the power of spectacle lenses. The 
power in diopters is equal to the re- 
ciprocal of the focal length in meters. 
Thus, a lens having a focal length of 
50 centimeters (0.5 meter) has a power 
of 2 diopters. 

diplex operation Simxiltaneous trans- 
mission or reception of two signals 
using a common feature, such as a 
single antenna or a single carrier. 

diplex transmission Simultaneous trans- 
mission of two signals by means of 
some common feature, such as a 
single carrier or a single antenna. 

dipole 1. A dipole antenna. 2. A sys- 
tem composed of two equal electric 
charges of opposite sign, separated 
by a finite distance, such as the nucleus 
and the orbital electron of a hydrogen 
atom. 

dipole antenna An antenna one-half 
wavelength long. 
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DIRECTION FINDER 


direct-arc furnace A furnace in which 
the heat-producing arc is formed 
between the electrodes and the charge. 

direct capacitance A capacitance value 
equal to the charge produced on a 
conductor divided by the voltage 
between that conductor and another 
conductor. 

direct coupling The association of two 
circuits by means of a self-inductance, 
capacitance, or resistance common to 
both circuits. 

direct current A unidirectional current 
(flowing in one direction at all times) 
in which the value is essentially con- 
stant. Also called coniinuoua currenL 



Dipolo antouna for toloviNiou and froquoricy- 
modulatioii rocoptioii* 

direct drive A direct shaft-to-shaft 
connection between the driving and 
driven parts of a rotating system, 
avoiding the use of belts and pulleys. 

direct grid bias The direct voltage 
used to make the control grid of a 
vacuum tube negative with respect to 
the cathode and provide the desired 
operating point. Commonly called 
grid bias. 

direct inductive coupling The assoouv- 
tion or linking of one circuit with 
another by means of inductance that 
is common to the two circuits. Often 
obtained by connecting one circuit 
directly to a tap on a coil in another 
circuit. 

directional antenna An antenna which, 
due to its construction, radiates or 
receives radio waves better in some 
directions than in others- 



directional characteristic An expression 
of the variation of the behavior of an 
electroacoustic transducer with respect 
to direction. 

directional pattern A radiation pattern 
for an antenna, indicating the intensity 
of the radiation field of a transmitting 
antenna at a given distance away 
from the antenna in all directions. In 
the case of a receiving antenna, it 
indicates the response of the antenna 
to a signal having unit field intensity 
and arriving from different directions. 

directional relay A relay that functions 
in conformance with the direction of 
voltage, power, phase rotation, etc. 

direction finder A radio receiving device 
used to determine the direction along 
which radio waves arc arriving from a 
transmitter. 



OiKtruting poHitiou uf a iiiuriuo radio dircotioii 
finder. 
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DIRECTION-FINDER DEVIATION 



Unilateral direction finder, ueing a directional 

rotating loop and a nondireotionol vortical 
antenna. 

direction-fijider deviation The differ- 
ence between the observed radio 
bearing obtained with a direction finder 
and the true bearing of the transmitter. 

direction-finding station A shore radio 
station having equipment for deter- 
mining the direction of arrival of 
radio waves from ships or aircraft. 

directivity That characteristic of an 
antenna which makes it radiate or 
receive more energy in some directions 
than in others. 

directly heated cathode A filament 
cathode that carries its own heating 
current, Jis distinguished from an 
indirectly heated cathode. 

director A parasitic antenna located in 
front of the radiating antenna so that 
radiation will add in the forward 
direction. 

direct resistance-coupled amplifier An 
amplifier in which the plate of one 
stage is connected either directly 
or through a resistor to the control grid 
of the next stage, with the plate load 
resistor being common to both stages. 
Used to amplify small changes in 
direct current. 

direct scanning A scanning method 
in which the subject is illuminated 
at all times and only one elemental 
area of the subject is viewed at a time 
by the television camera. 

direct voltage A voltage that forces 
electrons to move through a circuit 
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in the same direction continuously, 
thereby producing a direct cxirrent. 

direct wave A radio wave that travels 
directly from transmitting antenna to 
receiving antenna, without being re- 
flected or refracted along the way. 

discharge 1. Converting the chemical 
energy of a battery into electrical 
energy by allowing the battery to send 
current through a circuit. 2. Re- 
leasing the energy stored in a capacitor 
by connecting together the capacitor 
terminals. 

discharge key A device for switching a 
capacitor suddenly from a charging 
circuit to a load through which it can 
discharge. 

discharge lamp A lamp in which light 
is produced by the luminescence of a 
gas or vapor at low pressure, through 
which an electric discharge is passed 
between suitable electrodes. Fluo- 
rescent materials arc sometimes used 
on the inner surface of the glass 
envelope to increase the illumination, 
as in ordinary fluorescent lamps. 

discharge tube An evacuated on closure 
containing a gas at low pressure, 
through which current can flow wlicm 
sufficient voltage is applied botwcKm 
metal electrodes in the tube. This is a 
general term used for all electronic 
tubes in which current flow is du(? 
chiefly to ionization of a gas or vapor. 

discharging current 1. The corrc<5t rate 
at which a particular battery should 
be discharged. 2. The current pro- 
vided by a battery during discharge. 
3. The current obtained by discharging 
a capacitor, 

disconnect To open a circuit • by re- 
moving wires or connections, as 
distinguished from opening a switch 
to stop current flow. 

discontinuity A break in the con- 
ductivity of an clcctri(j circuit, or a 
break in continuity or scKiuonce. 

discriminator That stage of a fr(s 
qucncy-modulatioii receiver which con- 
verts frcquoncy-niodulation signals 
directly into audio-frcqueiKsy signals, 
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Discriminator circuit of a frequency-modula- 
tion receiver. 


or a similar stage used in an automatic- 
frequency-control system to convert 
frequency changes into corresponding 
voltages. 

disintegration The emission of alpha 
or beta particles by a radioactive 
atom. 

disintegration of filament Projection 
of particles from the filament of an 
incandescent lamp or filament-type 
vacuum tube, causing blackening of 
the glass bulb. 

disintegration product The changed 
substance that remains after loss of 
electrons due to radioactivity. 

disk A complete phonograph record 
or the blank used in a sound recorder, 

disk recording Recording of sounds 
on a disk. 



Di8k-Hoal tube. 
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Details of type 2C40 disk-seal tube. 


disk-seal tube An electronic tube hav- 
ing its electrodes arranged in parallel 
planes or layers, with glass and metal 
fused together as a rigid unit capable 
of withstanding the severe jolts en- 
countered in military applications. 
The coplanar electrode design gives 
very low interelectrode capacitance 
along with high power output at 
extremely high frequencies. The 
neric term for tubes of this type is 
megatron, and a popular dGsignatic>!a 
lighthouse tube. 


DISC- SHAPED 
rUANCE 



Disk-shaped cavity used with tuned reso 
nating cavity as a wave-guide termination for 
reception purpoHOS. Wave energy is ab- 
sorb^ by tho detecting crystals and fed by 
them to sound or television receivers or other 
equipment. 

didr-shaped cavity An arrangement for 
receiving and detecting waves in a 
wave guide. It may consiHt of two 
disk-shaped flanges inserted iu the 
guide and short-circuited at their 
ends by a circular metal band or 
ring, or may consist of one disk-shaped 
flange bent over the guide to form a 
coaxial cavity that is closed by a 
washor-sliapod piston surrounding the 
original guide. The resulting cavity, 
when tuned, serves to attract the 
patterns of loops of force proceeding 
along the guide, and causes them to 
transfer energy to detecting crystals 
appropriately lo(jatcd in tho cavity. 

dispersion The process of separating 
or sorting an emission into components 
usually having different directions, 
in accordance with frequency, energy, 
or some other eharactcristic. A prism 
or diffraction grating disperses white 
light. A magnetic field sorts electrons 
having different velocities. 

displacement 1. A change in a medium, 
as that produced by a sound wave or 
electromagnetic wave. 2. A vector 
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DISPLACEMENT CURRENT 


associated with, the electric field in a 
dielectric. 

displacement current That component 
of dielectric current which is propor- 
tional to the rate of change of dis- 
placement flux through any surface 
under consideration. 

disruptive discharge A sudden and 
large increase in current through an 
insulating medium due to complete 
failure of the medium under electro- 
static stress. 
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TRAI48PARENT METALLIC WINDOW 
SERVING AS ANODE A3 

Farnsworth storago-type diasootor tube for 
television cameras. 


distress frequency Any frequency al- 
lotted to distress calls, generally l>y 
international agreement. For ships 
at sea and aircraft over the sea, it is 
500 kilocycles. 

distress signal A radio signal identify- 
ing a message pertaining to the safety 
of life or property at sea or in the air. 

distributed capacitance Capacitance 
distributed between wires, between 
parts, or between conducting elements 
and the ground, as distinguished from 
capacitance concentrated or lumped 
in a capacitor. Usually applied to 
the capacitance between the turiTS 
of a coil. 

distributed constants Constants such 
as resistance, inductance, or capaci- 
tance that exist along the entire 
length or area of a circuit, as dis- 
tinguished from constants concentrated 
in circuit components. 


dissector tube A cathode-ray tele- 
vision camera tube developed by 
P. T. Farnsworth. 

dissipation A waste of energy, as by the 
production of undesired heat in a 
circuit. 

dissipative system A S3rstem that does 
not conserve energy. 

dissociation theory The theory by 
which electrolytic conduction is ex- 
plained by assuming that substances 
in solution are dissociated into positive 
and negative ions that travel in 
opposite directions carrying their re- 
spective charges. 

distortion 1. A change in the waveform 
of a signal, occurring in a transducer 
or transmission medium. The princi- 
pal causes of distortion are nonuniform 
transmission at different frequencies, 
a nonlinear relation between input 
and output at a given frequency, and 
phase shift that is not proportional 
to frequency. Different component 
frequencies may be transmitted with 
different speeds or unequal attenua- 
tion, thereby changing the waveform. 
2. An imperfection in an optical 
image due to spherical aberration or 
other defects in the optical system. 


distributed inductance The inductance 
that exists along the length of a con- 
ductor, as distinguished from induct- 
ance concentrated or lumped in an 
iaductor. 

distribution control The television re- 
ceiver control that varies the anioxiiit 
of correction applied to the saw-tooth 
scanning wave in order to provide the 
desired linear scanning of lines. 

distributor A rotating switch used in 
automotive ignition systems to apply 
the high voltage of the ignition coil 
to the spark plugs at correct times 
and in correct sequence. 

disturbance An interfering or noise 
signal affecting radio, television, or 
facsimile reception. 

diurnal variation The very small varia- 
tion that occurs daily in the direction 
of the magnetic north pole. 

divergent beam A beam consisting of 
rays that spread out (diverge) from 
a point. 

diversity reception Reception of radio 
signals with a diversity system. 

diversity system A system of radio 
communication in which a single 
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dot-cycle 


received signal is derived from a com- 
bination of, or selection, from, a 
plurality of transmission channels or 
paths. The system employed may 
include space diversity, polarization 
diversity, or frequency diversity. The 
diversity principle takes advantage of 
the fact that fading characteristics of a 
given signal generally vary widely, at 
any given instant, at different receiving 
antenna locations. 


dominant station A standard class I 
broadcast station operating on a clear 
channel. 

dominant wave The guided wave that 
has the lowest cutoff frequency. It is 
the only wave that will carry energy 
when the excitation frequency is 
between the lowest cutoff and the 
next higher. 

doorknob tube A doorknob-shaped tube 


dividing network A coupling system so 
arranged that at low audio frequencies 
power is delivered to a low-frequency 
loudspeaker, while at high frequencies 
it is delivered to a high-frequency loud- 
speaker. The frequency at which the 
power delivered to two loudspeakers 
is equal is termed the crossover 
frequency. 


dog house The structure placed at the 
base of a trans- 
mitting antenna •^waves^K 

tower to house 

antenna-tuning TRANSMI TTING^ irr 
equipment. ANTEN NA — j p 

Doherty amplifier 

An amplifier cir- || 

cuit in which one ii 

tube supplies the 
unmodulated car- "dog house'!. 
rier current, with * - ; ■ — ^ OP 
its output being BUR^O COPPERy 
reduced to supply GROUND SYSTEM 
negative peaks of Dog houao. 

modulation, and a 

second tube supplies approximately half 
the positive peaks of modulation and 
lowers the load impedance of the first 
tube so it will supply the other half 
of the positive peaks. This arrange- 
ment gives increased power output 
and increased efficiency. 


dolly A wheeled truck upon which a 
television camera is mounted to 
permit gradual controlled movement 
of the camera in any desired direction. 


domestic count The method used for 
counting the number of words in a 
domestic telegram. It includes only 
the words in the text except when the 
sender makes the address or signature 
abnormally long. 


designed for use in ultrahigh-frequency 
circuits. Characterized by short elec- 
tron transit time due to the close 
spacing of the electrodes and low 
interelectrode capacitance due to the 
small size of the electrodes. 

Doppler effect The apparent change in 
the frequency of a sound wave reaching 
an observer, due either to motion of 
the source toward or away from the 
observer, to motion of the observer, 
or both. 

dosage A term used in radiology, equal 
to the product of the intensity of the 
X rays and the duration of the 
exposure. 

dosage meter An instrument used to 
estimate tho quantity of X-ray radia- 
tion for the purpose of determining 
the duration of exposure when using 
X rays for therapy. Also called 
dosimeter and intonsimeier, 

dosimeter A dosage meter. 

dot-cycle One cycle of tho periodic 
wave formed by a succession of dots 
in telegraphic communication, con- 
sisting of one dot and one spacing 
interval. 


TrengfonMT 



DoubUj-buUon carbon inicrophono— examiilo 
aT)d circuit. 


97 



DOUBLE-BUTTON CARBON MICROPHONE 


double-button carbon microphone A 
carbon microphone having two buttons 
or containers for carbon granules, 
one on each side of the diaphragm, 
so as to give twice the resistance change 
obtainable with a single button. 

double -concave lens A lens having 
both sides curved inward, so the center 
is the thinnest part. It causes light 
rays to diverge. 

double-convex lens A lens having both 
sides curved outward, so the center is 
the thickest part. It causes light 
rays to converge. 



Bouble-diode (type 6H6) all-metal tube. 

double diode A vacuum tube having 
two diodes in the same envelope. 
Also called duodiode, 

double-grid tube A tube having two 
grids. A tetrode. 


These components are termed the 
ordinary ray and the extraordinary 
ray. 

double-sideband transmission That 
method of transmitter operation ii\ 
which both bands of frequenciofc'- 
produced by the process of modula- 
tion are transmitted. 

double-spot tuning In a superhetero- 
dyne receiver, the reception of a given 
station at two different local oscillator 
frequency values: (1) with the local 
oscillator adjusted above the incoming 
signal frequency by the intermediate- 
frequency value, and (2) with tlw 
local oscillator adjusted below the 
incoming signal frequency by the inter- 
mediate-frequency value. Also called 
repeat points 

double superheterodyne A superhetero- 
dyne receiver having two first detector 
steges. ^ The incoming signal is com- 
bined with the local oscillator signal in 
the first tube to produce a preliminary 
mtermediate-frequency value, and this 
in turn is combined in the second tube 
with the same local oscillator signal to 
produce the final intermediate-fre- 
quency value. The arrangement is 
used in some frequency-modulation 
receivers to obtain high gain along 
with stabiliized operation at ultrahigli 
frequencies. 


double modulation A method of modu- 
lation in which a carrier wave is first 
modulated with the desired intel- 
ligence, and the resulting modulated 
wave is then used to modulate a second 
carrier having a higher frequency. 

double-pole switch A switch that simul- 
taneously changes connections in two 
separate cheuits or in both sides of 
the same circuit. 


doublet LA system of two equn.l, 
oppositely charged particles close to- 
gether. 2. Two lenses of different 
focal lengths, combined to redu<ie 
distortion, 3. A doublet antenna. 

doublet antenna An antenna short 
enough, compared with a wavelength, 
to be considered as having uniform 
current throughout its length. 


doubler A vacuum-tube circuit in which 
the plate circuit is tuned to twice the 
frequency of the grid circuit. 

double refraction A phenomenon ob- 
served in certain crystals, in which 
light passing through is separated into 
two components that are polarized at 
right angles to each other, have 
different velocities within the crystal, 
and generally take different directions. 



Short-wavo doublet antenna inataUed on tho 
roof of a house for an all-wave broadcast ro- 
coivor, and doublet antenna made from rigid 
metal pipes for television and frequonoy- 
modulation reception. 


DRUM SPEED 


double-throw switch A switch that 
permits connecting one circuit terminal 
to cither of two other circuit terminals. 

double triode A vacuum tube having 
two triodes in the same envelope. 
Also called duotriode. 


down lead The wire that connects an 
antenna with a transmitter or receiver. 
Usually called leadr-in. 


Dow oscillator An iank omeuiT 
electron-coupled j ^ JL 

oscillator circuit. ^ ' ' 

dpdt Abbrevia- 
tion for double- 
pole double- 
throw. Applying 
to a switch having 



Dow OBcillator circuit. 


six terminals and used to connect one 
pair of terminals to either of two other 
pairs of terminals. 


drive belt A belt used to transmit 
power from the driving motor to the 
turntable in a recorder, phonograph, 
or other machine. 

drive holes Holes spaced around the 
center hole of a recording disk to 
engage a drive pin in the turntable, 
preventing the disk from slipping 
during recording. 

driven element In an anteima array, 
any element that receives power 
directly from the transmitter. 

drive pin A projecting rod positioned 
near the center pin of a phonograph, 
used with a two-hole phonograph 
disk to prevent the record from slipping 
on the turntable during recording. 

driver stage The amplifier stage just 
ahead of a high-power audio-frequency 
output stage. 


dpst Abbreviation for double-pole sin- 
gle-throw. Applying to a switch hav- 
ing four terminals and used to connect 
or disconnect two pairs of terminals 
simultaneously. 

drag angle A stylus cutting angle 
such that the point drags during 
recording instead of being at 90 
degrees to the record surface. It is 
the opposite of dig-in angle. 

drag-cup motor A small high-speed 
two-phase altemating-csurreut electric 
motor having a two-pole two-phase 
stator with phases 90 degrees apart, 
and a rotating element consisting 
only of an extremely light metal cup 
attached to a shaft rotating on ball 
bearings. Reversal is accomplished 
by reversing the connections to one 
phase. Used in applications requiring 
quick-starting, stopping, and reversal 
characteristics. 

drift space '!rho distance between the 
bunchcr and catcher in a velocity- 
modulation tube. The modulation of 
the electron velocities causes the 
electron beam to form into a bunch 
while traversing this drift space. 

drift speed The average speed at which 
electrons or ions progress through a 
medium. 


driver tube The tube used in a driver 
stage. 

driving-point impedance For any pair 
of terminals of a network, the ratio 
of an applied voltage to the resultant 
current at these terminals when aU 
terminals are terminated in any 
specified manner. 

drop Voltage drop, as that due to 
current flow through a resistance or 
impedance. 

drop out The maximum current, volt- 
age, power, or other value at which 
a relay will release from its energized 
position. 

drop-out current The value to which 
relay coil current must bo reduced 
after the relay is closed in order to 
release the armature and open the relay 
contacts. 

dropping resistor A resistor used to 
decrease the voltage in a circuit. 

drum armature The ordinary tjrpe of 
armature used in rotating machines, 
having axial active wires rotating 
through a magnetic field in which 
the lines of force are chiefly radial. 

drum speed In facsimile, the number of 
scanning lines per minute. 
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DRUM SWITCH 


drum switch A switch consisting of a 
rotating drum having contacts that 
pass under spring strips fastened to an 
insulated support. IJsed for complex 
circuit changes. 

dry battery A series, parallel, or series- 
parallel arrangement of dry cells in a 
single housing to provide desired 
voltage and current v^ues. 

dry cell A cell in which the electrolyte 
is in the form of a jelly and is absorbed 
in a porous medium, or is 
otherwise restrained from 
flowing. A dry cell is 
completely portable, and 
its electrolyte is nonspilla- 
ble. The commonest 
form, having a positive 
electrode of carbon and a 
negative electrode of 2 inc 
in an electrolyte of sal 
ammoniac paste, is used 
extensively in radio batteries. 

dry-disk rectifier A rectifier consisting 
of disks of metal and other material 
in contact under pressure, such as a 
copper-oxide rectifier or a selenium 
rectifier. 

dry electrolytic capacitor An electrolyiiic 
capacitor in which the electrolyte is a 
paste rather than a liquid. 

dsc wire Abbreviation for double-silk- 
covered wire. 


its own antenna, feed a common 
audio-frequency channel. In another* 
arrangement, a single receiver jh 
changed over from one antenna to tins 
other by electronic switching at a 
rate fast enough to prevent loss <^1* 
intelligibility. 

dual modulation The process of modu- 
lating a carrier wave with two different 
types of modulation, as aniplituch^ 
and frequency modulation, so as to 
transmit two different types of intel- 
ligence or two messages on one radio 
channel. 

dubbing Copying a recording by play- 
ing it and feeding the resulting audio- 
frequency signal into a sound recorder. 

duct A pipe or tubular runway for 
power or telephone wires, or for guiding 
ultrahigh-frequency radio waves. 

Buddel arc A direct-current electric 
arc that generates an audio-frequency 
current and corresponding sound wavoB 
when a coil and capacitor are connected 
in parallel with the arc, giving n 
musical tone. Also called singing arc. 

dummy antenna A resistor or other 
device that duplicates the electrical 
characteristics of a particular antenna 
but does not radiate an appreciable 
amount of energy. Used chiefly for 
testing and adjusting transmitUirH. 
Sometimes called artificial antenna. 
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dual-automatic radio compass An ar- 
rangement of two automatic radio 
compasses feeding into a dual azimuth 
indicator having two pointers, each 
indicating the direction to a different 
radio station. The complete bearing 
is thp visible to the pilot at all times, 
eliminating the need for tuning to one 
station after another to obtain a radio 
fix. 


duodiode A vacuum tube having two 
diodes in the same envelope. Also 
called double diode. 

duodiode-pentode A vacuum tube hav- 
ing two diodes and a pentode in tli<*! 
same envelope. 

duodiode-tiiode A vacuum tube having 
two diodes and a triode in the sanu* 
envelope. 


du^ capacitor Two capacitors in a 
single housing. 

dual-^versity receiver A radio receiver 
designed to receive signals from two 
different receiving antennas and use 
whichever signal is the stronger at 
each instant, in order to offset fading. 
In one arrangement, two identical 
radio-frequency systems, each with 
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duolateral coil A coil having a special 
crisscross or honeycomb winding to 
reduce distributed capacitance. 

duoMode A vacuum tube having two 
triodes in the same envelope. Also 
called double triode. 

duplex operation The operation of 
associated transmitting and receiving 


DYNAMIC PLATE RESISTANCE 


apparatus at one location in conjunc- 
tion with associated transmitting and 
receiving apparatus at another station 
in which the processes of transmission 
and reception are simultaneous. 

duplex system A telegraph system 
that affords simultaneous independent 
operation in opposite directions over 
the same channel. 

duplex tube A combination of two 
vacuum tubes in one envelope. 

dural shank A duralumin shank com- 
monly used on a sapphire or stellite 
cutting stylus. 

duralumin An alloy containing 95.6 
parts aluminum, 3 parts copper, 1 
part manganese, and 0.5 part magne- 
sium. It is comparable in strength 
to soft steel. 

dust core A pulverized iron core for 
use in radio-frequency coils, con- 
sisting of extremely fine iron particles 
mixed with a binding material. 

duty cycle 1. The cycle of starting, 
running, and stopping operations that 
a motor or other equipment on inter- 
mittent duty performs. 2. In radar, 
the ratio of pulse duration time to 
pulse repetition time, which is the same 
as the ratio of average power to peak 
power in a pulse. 

DX Distance, as used in connection 
with reception of, or communication 
with, distant radio stations. 

dynamic Pertaining to forces producing 
motion or some other form of action, 
as opposed to static (without motion) 
and potential (ability to produce 
motion), 

dynamic braking A system of electric 
braking in which the traction motors 
are used as generators, thereby utiliz- 
ing the kinetic energy of the vehicle 
to exert a retarding force. The energy 
may be returned to the power-supply 
system as in regenerative braking, 
or may be dissipated as heat in re- 
sistors (resistance braking). 

dynamic characteristic A graph showing 
actual operating characteristics of a 
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vacuum tube. It usually shows how 
alternating plate current varies with 
alternating grid voltage. 

dynamic loudspeaker A loudspeaker in 
which the coil carrying the audio- 
frequency current is attached to the 
moving diaphragm or cone, and moves 
in and out of a constant magnetic 
field produced either by a permanent 
magnet (p-m dynamic loudspeaker) 
or by an electromagnet or fidd coil 
(electrodynamic loudspeaker). Inter- 
action between the fixed magnetic 
field and that of the moving coil 
(called the voice coil) produces the 
motion that reproduces the desired 
sound waves. Also called 7 noving~coil 
londapeaker. 



Cro88-80otional viow of a dynamic 
miorophono. 


dynamic microphone A microphone in 
which the flexible diaphragm is at- 
tached directly to a coil positioned in 
the fixed magnetic field of a permanent 
magnet. Sound waves move the dia- 
phragm, causing motion of the at- 
tach(^cl voice coil with respect to the 
magnetic field, and thereby inducing 
tho desirccl axidio-froqucncy voltage 
in tho coil. Sometimes called moving- 
coil microphone. 

dynamic pickup A phonograph pickup 
in which tho noodle is attached directly, 
or through lovers, to a coil or conductor 
positioiuul in the fixed magnetic field 
of a permanent magnet. The elec- 
tri(ial output is duo to motion of the 
coil in the magnetic field. 

dynamic plate resistance The opposi- 
tion that the plate circuit of a vacuum 
tube offers to a small increment of 
plate voltage. It is the ratio ■ of a 
small change in plate voltage to the 
resulting change in plate current, other 



DYNAMIC SENSITIVITY 


tube voltages remaining constant. 
Dynamic plate resistance is usually 
designated by Rp and is expressed in 
ohms. Often called aUernating-‘Cur~ 
rent plate resistance. 

dynamic sensitivity In a phototube, the 
alternating component of anode cur- 
rent divided by the alternating compo- 
nent of incident radiant flux. Radiant 
flux here means ultraviolet and infrared 
as well as luminous flux. The lumin- 
ous sensitivity rating applies to visible 
light only. This rating expresses 
variational sensitivity; total sensitivity 
is expressed by the static sensitivity 
rating. 

dynamo A machine for converting 
mechanical energy into electrical en- 
ergy, generally called a generator. 
It may also be used as an electric 
motor by applying a suitable voltage 
to its terminals. The term dynamo 
more often applies to a direct-current 
generator, while alternator applies to 
an alternating-current generator. 

dynamoelectric Pertaining to the con- 
version of mechanical energy into 
electrical energy, or vice versa. 

dynamoelectric machine Any rotating 
device that converts mechanical energy 
into electrical energy, or vice versa, as 
a dynamo, alternator, or electric 
motor. 

dynamometer-type instrument An in- 
strument in which current, voltage, or 
power is measured by the force between 
a fixed coil and a moving coil. 

dynamotor A combination electric mo- 
tor and generator having two or 
more separate armature windings and 
a common set of field poles. One 
armature winding receives direct cur- 
rent as a motor and produces rota- 
tion, and the others generate current 
as a dynamo or generator. Used to 
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change a direct voltage to an alter- 
nating voltage or to a higher direct 
voltage, chiefly in connection with 
portable or mobile operation of radio 
transmitters and public-address ampli- 
fiers from storage batteries. 

dynatron 1. A four-electrode vacuum 
tube so designed that secondary emis- 
sion of electrons from the plate causes 
the plate current to decrease as plate 
voltage is mcreased, giving a negative 
resistance charac- 
teristic. Used in 
oscillator circuits. 

2. A mesotron. 

dynatron oscillation 
Oscillation occur- 
ring in a vacuum- 
tube circuit due to 
secondary emis- 
Sion of electrons Dynalron oscillator 

from the plate, 

giving a negative resistance charac- 
teristic. 

dynatron oscillator A vacuum-tube os- 
cillator circuit utilizing the negative 
resistance characteristic of a dynatron 
tube. 

dyne The unit of force in the centime- 
ter-gram-second system. It is tliat 
force which will give an acceleration 
of one centimeter per second during 
each second to a free mass of one gram. 

dyne per square centimeter The unit 
of sound pressure. One dyne per 
square centimeter was originally called 
a bar in acoustics, but the full expres- 
sion is used today in this field because 
in all other fields a bar is 1,000,000 
dynes per square centimeter. 

dynetric balancing An electronic 
method of measuring and locating 
positions of off-balance components 
of all types of rotating parts, ranging 
from aircraft instrument gyros weigh- 
ing a few ounces to massive marine 
gears weighing tons. 

dynode One of the reflecting electrodes 
or electron mirrors in a multiplier-type 
phototube. It is coated with a mate- 
rial capable of high secondary emission, 
so that more electrons arc emitted 
than are arriving at the electrode. 
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E Symbol for voltage. Usually used 
to represent a direct voltage or the 
effective (root-mean-square) value of 
an alternating voltage. 

e Symbol for voltage. Usually used 
to represent the instantaneous value 
of an alternating voltage. 

Eg Symbol for the grid bias voltage 
applied between the control grid and 
the cathode of a vacuum tube. 

Ep Symbol for the direct-current plate 
voltage applied between the plate and 
cathode of a vacuum tube. 

Esg Symbol for the direct-current screen 
grid voltage applied between the 
screen grid and the cathode of a 
vacuum tube. 

earth The ground, which acts as a 
large conductor and a retiim path 
for both radio and electrical systems. 
The term earth is used in Great 
Britain, while ground is used in the 
United States. 

earth currents 1. Currents flowing 
through the ground due to natural 
causes, affecting the magnetic field 
of the earth and sometimes causing 
magnetic storms. 2. Return, fault, 
leakage, or stray currents passing 
through the earth from electrical 
equipment. 

earthed Connected to earth or to some 
conducting body that serves in place 
of the earth. A British term, cor- 
responding to groimdcd. 

earth inductor A coil arranged to 
permit rotation in the oarth^s magnetic 
field. The resulting induced current 
is a measure of the intensity of the 
magnetic field of the earth. 

earth inductor compass A compass 
whose indications dopoud on the cur- 
rent generated in a coil revolving in the 
magnetic field of the earth. Also 
known as induction compass. 


eccentric circle A blank endless groove 
provided at the inside of some phono- 
graph records to actuate the tripping 
mechanism of an automatic record 
changer after the record has been 
played. The center of the groove 
differs from the center of the record, 
so that the needle and pickup arm 
move back and forth once the needle 
enters this groove. 

eccentric spiral The blank spiral groove 
leading from the end of a phonograph 
record to the eccentric circle. 

Bccles- Jordan circuit A direct-coupled 
multivibrator circuit with two condi- 
tions of stable equilibrium. Also 
known as flip-flop circuit. 

echo 1. A sound wave heard after 
reflection from one or more surfaces. 
2. A radio wave that has been re- 
flected one or more times, so that it is 
received separately from the main 
transmission a short interval of time 
later. 3. In general, a wave that 
has been reflected from one or more 
impedance irregularities or otherwise 
returned with sufficient magnitude 
and delay to be perceived in some 
manner as a wave distinct from that 
directly transmitted. 

ecly area The effective scattering cross- 
section area of a radar target. 

echo chamber A reverberant room or 
enclosure used in a radio studio 
to add hollow effects or actual echoes 
to radio programs. The same effect 
may also bo produced electrically. 

echo depth sounding A system of 
determining ocean depth by nu^iisuring 
the time inhirval b(^tween production 
of a soxind just below the surface of 
the water and arrival of the echo 
reflected from the bottom of the ocean. 
In modem apparatus, either magneto- 
striction or piezoelectric units arcs 
used for transmitting and receiving 
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echo ranging 

the sounds, and electronic equipment 
is employed to provide a continuous 
indication of depth, sometimes with 
continuous recording. 

echo ranging The determination of 
both direction and distance of an 
underwater object from a vessel. 

eco Abbreviation for electron-coupled 
oscillator. 

eddy currents Circulating currents in- 
duced in a conducting material by a 
varying magnetic field. These cur- 
rents are undesirable in most instances 
because they represent loss of energy 
and cause heat. In the iron cores of 
transformers and other iron-core de- 
vices carrymg alternating current, 
laminated construction is used to 
shorten the paths for eddy currents 
and thus keep eddy-current losses at a 
minimum. 

Edison base The standard screw-thread 
base used for ordinary electric lamps. 
The threaded portion serves as one 
terminal, and a metal button at the 
bottom of the base forms the other 
terminal. 

Edison effect The emission of electrons 
from hot bodies. The rate of emission 
increases rapidly with temperature. 
Discovered by Edison in 1883, when 
a current flow was obtained between 
the filament of an incandescent lamp 
and an auxiliary electrode placed in 
the bulb. Also known as Richardson 
effect or thermionic emission, 

Edison storage cell A storage-type coll 
having negative plates of iron oxide 
and positive plates of nickel oxide 
immersed in an alkaline solution 
and producing an open-circuit voltage 
of 1.2 volts per cell. A 6-volt Edison 
storage battery has five colls. 

effective antenna length The electrical 
length of an antenna. It is that 
length which, when multiplied by the 
current at the point of maximmn 
current, will give the same product 
as the length and uniform current 
of an elementary dipole antenna at the 
same location and will give the same 
radio field intensity in the direction 
of •mft’giTmim radiation. 


effective bandwidth For a band-pass 
filter, the width of a hypothetical 
“rectangular” band-pass filter that 
would pass the same mean-square 
value of noise, current, or voltage, 
with the same transfer ratio at a refer- 
ence frequency (usually mid-band). 

effective ctnrent That value of alter- 
nating current which will give the 
same heating effect as the correspond- 
ing value of direct current. The 
effective value is 0.707 times the peak 
value in the case of sine-wave alter- 
nating currents. 

effective field intensity The root-inean- 
square value of the inverse distance 
fields at a distance of 1 mile from the 
transmittuig antenna in all directions 
in the horizontal plane. 

effective height 1. An antenna rating 
used chiefly with grounded vertical 
broadcast antennas. The effective 
height is the true electrical height, 
corresponding to a perfect antenna 
that will produce the same field 
strength. 2. The virtual height of an 
ionized layer of the ionosphere. 

effective percentage modulation The 
ratio, for a single sinusoidal input 
component, of the peak value of th(i 
fundamental component of the enve- 
lope to the direct-current component 
in the niod\ilatcd condition, expressed 
as a percentage. 

effective resistance The total resistance 
of a device in an altoruating-current 
circuit, equal to the ordinary direct- 
current resistance plus the eciuivalont 
resistance values duo to skin effecits 
occurring at high frcq\ioncies, hyster- 
esis and eddy-current effects occurring 
in iron cores, and any other losses that 
occur. 

effective signal radiated Th(^ basis for 
licensing radio transmitters, ecpial to 
the product of tlio square root of 
the effective radiated power times the 
antenna height iu feet above the 
ground level. 

effective sound pressure The root- 
mean-square value of the instantaneous 
sound pressure at a point over a 
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(iomplete cycle. The unit is the dyne 
per square centimeter. Frequently 
shortened to sound pressure, 

effective value The alternating-current 
value that will produce the same 
amount of heat in a resistance as 
the corresponding direct-current value. 
All alternating-current meters, unless 
otherwise marked, indicate effective 
values of voltage or current. The 
(iff(H*.tivc value is also called the 
rms (root-ineaii-square) value because 
it is equal to the square root of the 
average (mean) of the squared in- 
stantaneous values equally spaced in 
an alternation or half-cycle. An alter- 
nating current of 5 amperes (assumed 
to be the effective value) will produce 
the same heat as a direct current of 
6 amperes. 

eflaciency 1. The ratio of useful output 
energy to input energy, usually ex- 
pressed as a percentage. A perfect 
electrical device would have an effi- 
ciency of 100 per cent. 2. For an 
electroacoustic transducer, the ratio 
of the useful power output to the 
signal power input. 

ejQGlciency of rectification The ratio 
of the direct-current power output to 
tlu^ alternating-current power input 
of a rectifier, 

efluve A discharge similar to a corona 
disc.harge. Used in electrotherapy to 
stimulate the skin. 

eight ball A nondireetional microphone 
having the shape of a ball. 

Einstein coefficients Quantities that 
represent the probabilities of the 
(utiission or absorption of radiation 
(luanta by an atom within a unit of 
time. 

Einstein photoelectric equation An cx- 
pnwsion stating that the kinetic 
(uiergy of an escaped photoelcctron 
is equal to the energy quantum of 
the incident radiation minus the 
photoelectric work function for the 
metal concerned. 

Einthoven galvanometer A galvanom- 
eter in which current to be measured 
is sent through a wire located in 


a strong magnetic field. The dis- 
placement of the wire is a measure 
of the current. Also called string 
gahanoTneter. 

elastance A measure of the difficulty 
with which an electric displacement 
can be produced in a capacitor. It 
is measured in darafs, and is the 
reciprocal of capacitance. 

elasticity The ability of a material 
to return to its original shape after 
being stretched, bent, or otherwise 
deformed. 

E layer An ionized layer in the E region 
of the ionosphere. 

Electralloy A soft-iron alloy used in 
sheet form as chassis units or panels 
for electronic equipment. 

electric Containing, producing, arising, 
from, actuated by, or carrying elec- 
tricity, or designed to carry electricity 
and capable of doing so. ^amples 
are electric motor, electric wave, 
electric lamp, etc. There are, how- 
ever, many cases where usage deter- 
mines the selection between electric 
and electrical or where these two terms 
are used interchangeably. 

electrical Belated to, pertaining to, or 
associated with electricity, but not 
having its properties or characteristics. 
Examples are electrical engineer, elec- 
trical rating, electrical handbook. Of- 
ten used interchangeably with electric. 

electrical angle A means of specifying a 
particular instant in an alternating- 
current cycle. One cycle is considered 
equal to 360 degrees, hence a half 
cycle is 180 degrees and a quarter cycle 
is 90 degrees. If one voltage reaches 
a peak value a quarter of a cycle after 
another, the electrical angle between 
the voltages (the phase difference) is 
90 degrees. 

electrical bandspread The use of a 
small variable capacitor m parallel 
with each tuning capacitor section 
in a short-wave receiver to spread the 
stations in a single band over the 
entire range of a dial and thereby 
obtam more accurate tuning. 



ELEaRICAL CENTER 


electrical center That point approxi- 
mately midway between the ends of an 
inductor or resistor which divides 
the inductor or resistor into two equal 
electrical values, as voltage, resistance, 
inductance, or number of turns. A 
properly positioned center tap would 
be at the electrical center. 

electrical control The control of a 
machine, device, or action by switches, 
relays, rheostats, or other equipment 
not employing electron tubes. 

electrical degree 1. The 360th part of 
the angle subtended, at the center of 
the armature shaft of a rotating 
machine, by two consecutive field poles 
of like polarity. 2. One 360th of a 
cycle of an alternating current or an 
alternating voltage. 

electrical engineer An engineer whose 
training or occupation is in electrical 
engineering, dealing with the genera- 
tion, transmission, and utilization of 
electrical energy. 

electrical inertia Inductance, which op- 
poses any change in current flow 
through an inductor (coil). 

electrical length That value of an 
anteima length in free space (not 
affected by the earth or near-by 
objects) which will give the same 
radiation characteristics as a given 
antenna in a normal location near the 
ground. The electrical length is about 
5 per cent less than the actual physical 
length, because of capacitance effects 
(end effects) at the ends of the antenna 
wire. 

. electrical modulation In facsimile, the 
method by which the carrier is intro- 
duced into an electrical modulator 
along with the signal currents directly 
produced by density changes of the 
subject copy. 

electrical precipitation The removal of 
particles in the air or in gases by 
charging the particles with electricity, 
then attracting them to charged 
electrodes. 

electrical transcription A 16-mch diam- 
eter recording made especially for 
broadcast purposes. It is designed 
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for playing at a speed of 33 H revolu- 
tions per minute, and has exceptionally 
high fidelity. Transcriptions permit 
broadcasting of the same message or 
program by any number of stations at 
any desired time. 

electrical twinning A defect occurring in 
natural quartz crystals, in which 
adjacent regions of quartz have 
their electrical axes oppositely poled. 
Each type of axis is usable but not 
both in the same plate. During 
manufacture, the dividing line is 
marked on the crystal and the regions 
subsequently separated. 

electric axis An X axis in a quartz 
crystal. There are three in each 
crystal, each parallel to one pair of 
opposite sides of the hexagon. All 
pass through and are perpendicular 
to the Z, or optical, axis. 

electric bell A signaling apparatus in 
which a hammer is actuated electro- 
magnetically so as to strike a gong or 
beU. 

electric brazing Any brazing process in 
which the heat is obtained from 
an electric current. Thus, induction 
brazing is an electric-brazing process 
in which the heat is obtained from 
induced current. 

electric breakdown An electric dis- 
charge taking place through an in- 
sulating material. 

electric chair A chair equipped with 
suitable electrodes for executing the 
death penalty by electrocution. 

electric charge Electric energy stored 
on the surface of an insulated object. 
It is positive when there are fewer 
electrons than normal, and ncgativ<^ 
when there are more electrons than 
normal. 

electric chronograph An apparatus for 
measuring and recording intervals 
of time with a high degree of accuracy. 
By closing contacts, current impulses 
are sent through electromagnets that 
act on a recording pen to produce 
indications on a paper strip traveling 
at a known speed. 
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electric circuit A path or group of 
interconnected paths capable of carry- 
ing electric currents. 

electric clock A clock consisting of 
a small alternating-current motor 
that drives the time-indicating hands 
through a train of reduction gears. 
The motor nms at a speed deter- 
mined by the frequency of the alter- 
nating current, which in turn is 
accurately controlled at the power- 
generating station. 

electric controller A device or group 
of devices that governs in soine 
predetermined manner the electric 
power delivered to the apparatus 
served by the controller. 

electric current The time rate at 
which electrons pass a point in a 
circuit. 

electric depilation Removal of hair by 
electrolytic methods. 

electric depth iSnder Any electrically 
operated device that determines the 
exact lapse of time between the emis- 
sion of oscillator signals, radio waves, 
or other mechanically or electrically 
produced sound waves downward 
from ships at sea or from aircraft 
in flight, and the return of the echo 
after reflection from the ocean bottom 
or the land surface. With the time 
lapse and the speed of travel known, 
the depth of water or the actual 
height above land may be calc\ilated. 
Usually calculation is unnecessary as 
most depth finders are calibrated to 
road directly in feet or fathoms. 

electric detonator A cap filled with an 
explosive mixture in which is imbedded 
a fine resistance wire connected to ex- 
ternal terminals. When a current is 
sent through the wire, it heats and 
detonates the mixture. 

electric dipole A simple antoima corn- 
prising a pair of conductors that is 
capable of radiating an electromagnetic 
wave in response to a displacement of 
electric charge from one conductor to 
the other. For theoretical purposes, 
the elementary dipole is so small that 
its directive properties are independent 
of its size and shape. 


electric discharge lamp An artificial 
source of light in which light is pro- 
duced by the passage of electricity 
through a metallic vapor or a gas en- 
closed in a tube or bulb. 

electric displacement 1. Electric flux 
density or electric induction. 2. The 
electric displacement at any point in 
an isotropic dielectric is a vector that 
has the same direction as the electric 
intensity and has a magnitude in 
electrostatic units that is proportional 
to the electric intensity of the point, 

electric doublet A system that has 
an electric moment and is mathe- 
matically equivalent to a system con- 
sisting of two infinite charges of 
opposite sign at an infinitesimal dis- 
tance apart. 

electric eel An eel-shaped fish (Elec- 
trophonia electrima) of South America, 
growing to a length of 6 feet and having 
electric organs in its tail muscles which 
arc capable of disabling large animals 
by electric shock. 

electric eye 1. Popular name for a 
photoelectric cell of any type. 2. 
Popular name for the cathode-ray 
tuning-indicator tube used in some 
radio receivers. It consists of a fluo- 
rescent screen having a dark sector that 
varies in size in direct proportion to 
the strength of the incoming signal. 
The reciciver is accurately tuned when 
the width of the dark sector is a 
minimum. 

electric field A region in space surround- 
ing a charged obje<5t, or the electric 
component of the elecitromagnetic field 
associated with radio waves and with 
electrons in motion. Linos drawn to 
represent the direction in which the 
clc( 5 tric field will act on other charged 
objects arc called electric linos of force. 
An electric field is a vector field 
in which the vector is the electric 
intensity. 

electric field strength Sec electric in- 
lemity. 

electric-filament lamp A light so\irce 
consisting of a glass bulb containing a 
filament cloetrically maintained at 
incandescence. 
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electric filter An arrangement of elec- 
tronic parts such, as resistors, induc- 
tors, capacitors, and quartz crystals, 
which suppresses certain frequencies 
in a complex electrical signal. 

electric flux 1. Electric lines of force. 

2, The electric flux through a surface 
is the integral over the surface of the 
normal (perpendicular) component of 
the electric intensity. 

electric furnace A furnace in which an 
electric current is the source of heat. 
Examples arc the arc furnace, resist- 
ance furnace, and induction furnace. 

electric generator A machine that tran^ 
forms mechanical power into electric 
power. 

electric gun A name sometimes given 
to an electromagnet having a project- 
ing iron core, arranged so that an 
aluminum ring placed around the core 
is projected into space when the m^- 
net is energized with alternating 
current. 

electric hysteresis Internal friction oc- 
curring in a dielectric material like 
paper or mica when subjected to a 
varying electric field, as in a capaci- 
tor in an alternating-current circuit. 

It is accompanied by generation of heat 
in the dielectric, and this can eventu- 
ally cause breakdown of the capacitor. 

electrician A person engaged in the 
practice of electricity, particularly as it 
applies to electric motors, electric 
appliances, industrial and home elec- 
tric wiring, and associated practical 
functions. 

electric image An electrical counterpart 
of an object, comprising a fictitious dis- 
tribution of electricity that is mathe- 
matically equivalent to the actual 
distribution on a near-by real object. 

An image antenna is an example. 

electric induction 1. The process of 
charging an object electrically by 
bringing it into the electric field of a 
charged object. Also called electro- 
static induction. 2. The electric in- 
duction at any point in an isotropic 
dielectric is a vector having the same 
direction as the electric intensity and 
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having a magnitude equal in electro- 
static units to the product of electric 
intensity by the dielectric constant. 

electric intensity The electric intensity 
at a i)oint is a vector having the direc- 
tion of the force that would be exerted 
on a charged particle placed at the 
point, and a magnitude equal to 
the quotient of the force divided by the 
quantity of electricity on the particle. 
Also called electric field strength. 

electricity A fundamental quantity in 
nature, consisting of electrons and pro- 
tons at rest or in motion. Electricity 
at rest has an electric field that pos- 
sesses potential energy and can exert 
force, as in charged pith balls. Elec- 
tricity in motion has both electric and 
magnetic fields that possess potential 
energy and can exert force, as in an 
electric motor. Electricity in motion 
ordinarily consists of a movement of 
electrons through a conductor or 
through space. 

electricity meter A device that meas- 
ures and registers the integral of an 
electric quantity with respect to time. 
Also called meter, but this term should 
be used only when the usage is such as 
to prevent confusion with other mean- 
ings of meter. Examples of electricity 
meters are watt-hour meter, ampere- 
hour meter, coulometer, and var-hotir 
meter. 

electric lamp A lamp in which the light 
is produced by electricity, as in the 
incandescent lamp, arc lamp, glow 
lamp, mercury-vapor lamp, and fluo- 
rescent lamp. 

electric lig^ht light produced by an elec- 
tric lamp. This light may be producec I 
by using an electric current to heat a 
resistance material to incandescence, 
to ionize a gas and produce a luminous 
glow discharge, or to ionize a gas and 
thereby activate a fluorescent material. 

electric moment The electric moment of 
two charges having equal magnitude 
and opposite sign is a vector whose 
magnitude is equal to the product of 
the magnitude of each charge by the 
distance between the centers of the*, 
charges. The direction of the vcctf)r 
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is from, the negative to the positive 
charge. 

electric motor A machine for trans- 
forming electrical energy into mechan- 
ical energy. 

electric network A combination of any 
number of electric elements, the imped- 
ances of which may be either lumped 
or distributed, or both. The elements 
may be connected in any manner. It 
is assumed to be a passive electric net- 
work (containing no source of energy) 
unless otherwise stated. An active 
electric network contains one or more 
sources of energy. 

electric organ A musical instnment 
using electronic tubes and circuits to 
produce music similar to that of a pipe 
organ. 

electric oscillations Oscillations are set 
up whenever a circuit containing in- 
ductance and capacitance is electri- 
cally disturbed. The oscillations are 
charges of electricity flowing alter- 
nately in opposite directions through 
the circuit. 

electric phonograph An electromechan- 
ical transducer actuated by power in a 
mechanical system (in the rotating 
phonograph record) and supplying 
power to an electrical system (amplifler 
and loudspeaker), with the reproduced 
sounds having frequency components 
corresponding to those in the record. 

electric phonograph recorder An elec- 
tromechanical transducer aotiiated by 
power in an electric system and supply- 
ing power to a recording mechanical 
system. The recorder waves pro- 
duced by the mechanical system have 
a wave form corresponding to that in 
the electric system. 

electric potential The degree of elec- 
trifleation as referred to some standard 
having zero potential, such as the 
earth. The potential at a point is the 
amount of work required to bring a 
unit quantity of electricity from in- 
finity to that point. Potential and 
voltage are used interchangeably. 

electric potential diflerence 1. The al- 
gebraic difference between the indi- 
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vidual potentials of two points; the 
voltage existing between two points. 

2. The amount of work required to 
bring a unit charge from one point to 
the other. Equivalent phrases more 
commonly used are potential difference, 
voUage, and voltage drop. 

electric precipitation The collecting of 
dust or other finely divided particles of 
matter by charging the particles in- 
ductively with an electric field, then 
attracting them to highly charged col- 
lector plates. One commercial version 
is called the Precipitron. 

electric shock therapy The use of an 
electric current to induce convulsions 
in the treatment of certain types of 
insanity. Also called electroruircoais or 
shock therapy. 

electric sleep Anesthesia produced by 
means of Leduc currents (interrupted 
direct current). 

electric steel Steel that has been refined 
in an electric furnace. 

electric strain gage A strain gage in 
which the change in the shape of the 
structural member under load causes 
a corresponding variation in the cur- 
rent flowing through the gage. 

electric strength The maximum poten- 
tial gradient that a dielectric material 
can withstand without nipturc. Also 
called dielectric strength and insulating 
strength. 

electric telemeter The complete meas- 
uring, transmitting, and receiving 
apparatus for iudi(5ating, recording, or 
integrating at a distance, by electric 
translating means, the value of a 
quantity. 

electric telemetering The indicating, 
recording, or integrating of a quantity 
at a distance by electric translating 
moans BU(‘.h as voltage, current, fre- 
quency, or impulses. 

electric transducer An electric network 
by means of which energy may flow 
from one or more transmission systems 
to one or more other transmission sys- 
tems. The simplest example is a 
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transformer having two input terminals 
and two output terminals. 

electric vector That component of the 
electromagnetic field associated with 
electromagnetic radiation which is of 
the nature of an electric field. The 
electric vector is supposed to coexist 
with, but act at right angles to, the 
magnetic vector. Related terms are 
Poynting*8 vector and Hertzian vector, 

electric wave Another name for a radio 
wave or Hertzian wave produced 
by oscillations of electricity in a 
conductor. 

electric-wave filter A selective network 
that transmits freely electric waves 
having frequencies within one or more 
frequency bands, and which substan- 
tially attenuates electric waves having 
other frequencies. 

electric wind A current of air or other 
gas repelled from a highly electrified 
pointed conductor. The wind can also 
bo due to streams of ions moving in the 
electric field. 

electrification 1. The process of estab- 
lishing an excess of positive electricity 
or negative electricity in a body. 2. 
The conversion of a system, such as a 
railroad, to operation from electric 
sources of power. 

electroacoustic transducer A transducer 
(energy-transferring device) by which 
power may flow from an electric system 
to an acoustic system, or vice versa. 
Loudspeakers and microphones are 
examples. 

electroanalysis The process of deposit- 
ing an element or compound upon an 
electrode by electrolysis for the pur- 
pose of determining its quantity in the 
solution used as electrolyte. 

electroarteriograph An instrument for 
testing blood fiow. One type uses a 
phototube to measure color changes 
after a dye is injected into the blood 
stream. Also called plethyamograph, 

electroballistics Measurement of the 
speed of projectiles by electrical or 
electronic methods. 


electrobiology The science dealing with 
electric phenomena of living creatures. 

electrobioscopy Application of a yoltag^i 
to an animal body to detect signs of 
life by the production of muscular 
contractions. 

electro-capacitance altuneter An altim- 
eter whose indications depend on the 
variation of an electric capacitance 
with distance from the surface of the 
earth. 

electrocapillarily The change in surface 
tension between two liquids in contact, 
due to potential gradient. 

electrocardiogram A photographic or 
other graphic trace of the manner in 
which the electric current or voltage 
associated with the action of heart 
muscles varies with time. This record 
is obtained with an electrocardiograph. 

electrocardiograph An instrument for 
recording the changes in voltage occur- 
ring in the human body in synchronism 
with heartbeats. 

electrocautery An apparatus for cauter- 
izing tissue, consisting of a holder sup- 
porting a wire that may be htiat.(Kl to 
red or white heat by a current of 
electricity. 

electrochemical equivalent The woiglit 
of an element, compound, radical, or 
ion involved in a specified (‘hsetro- 
chemical reaction during the paasage of 
a specified quantity of electricity such 
as a faraday, ampere-hour, or coulomb. 

electrochemical recording Facsiniilc re- 
cording by means of the chomictal reac- 
tion occurring when a signal-controlled 
current is sent through the chemically 
treated record sheet of a facsimile 
receiver. 

electrochemical valve An electric valve 
consisting of a metal in contact with 
a solution or compound, across the 
boundary of which current flows more 
readily in one direction than in the 
other direction, and in which the valv<j 
action is accompanied by (sheniical 
changes. The electrolytic rectifier is 
an example. 
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electrochemical-valve metal A metal or 
alloy having properties suitable for use 
in an electrochemical valve. 

electrochemistry The science that deals 
with the relations between electricity 
and chemical changes. In electrolysis, 
electricity produces chemical changes. 

In batteries, chemical changes produce 
electricity. 

electrocoagulation The coagulation of 
tissue by means of a high-frequency 
electric current. It involves hardening 
and devitalizing of tissues, especially 
tumors, by the generation of heat with- 
in the tissue to bo destroyed. 

electroculture The stimulation of 
growth, flowering, or seeding by elec- 
trical means. 

electrocute To kill by an electric shock. 

electrocution The destruction of life by 
means of electric current. 

electrode 1. One of the essential parts 
inside a vacuum tube, such as the cath- 
ode, plate, and the various grids. 2. 

One of the plates of a primary cell or 
secondary cell. 3. One of the plates 
of an electrolytic capacitor. 4. One 
of the carbons of an arc lamp or an 
electric arc furnace, 5. One of the gap 
surfaces in a spark gap. 6. In general, 
a surface of contact between a metallic 
conductor or carbon and a nonmetallic 
conductor such as an electrolyte, an 
ionized gas, or a vacuum through which 
electrons arc moving. 7. In metal arc 
welding, the wire or rod that serves as 
the filler metal and through which cur- 
rent is conducted between the electrode 
holder and the arc. 8. In carbon arc 
welding, the carbon or graphite rod 
through which current is ooud\ictcd 
between the electrode holder and the 
arc. 

electrode admittance The alternating 
component of electrode current divided 
by the alternating component of elec- 
trode voltage, all other electrode volt- 
ages being maintained constant. 

electrode capacitance The capacitan<;c 
between one electrode and all the other 
electrodes connected together. 

electrode characteristic The relation be- 
tween voltage and current values of an 
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electrode, other electrode voltages 
being maintained constant. Usually 
shown by a graph. 

electrode conductance The in-phaso 
component of the alternating current 
of an electrode divided by the alter- 
nating voltage of that same electrode, 
all other electrode voltages being main- 
tained constant. This is a variational 
and not a total conductance. 

electrode current The electron flow 
through vacuous space to or away from 
an electrode in a vacuum tube. 

electrode dissipation Power dissipated 
as heat in a vacuum-tube electrode as a 
result of electron bombardment or ion 
bombardment. 

dectrode impedance The reciprocal of 
electrode admittance. 

electrodeless discharge A luminous dis- 
charge in a gas-filled glass tube having 
no internal electrodes, due either to a 
high-frequency electric field acting on 
the gas by capacitor action through the 
glass walls, or due to the inductive 
action of current flowing in a neigh- 
boring high-frequency oircxiit. As an 
example, a fluorescent tube will glow 
when placed aloiigsido an energized 
radio transmitting antenna. 

electrodeposition The process of de- 
positing H substance on an electrode by 
electrolysis, as in electroplating, elec- 
troforming, olcctrorcfining, or oloctro- 
winning. 

electrode potential 1. Tho difference in 
potential existing between an electrode 
and the solution or electrolyte in which 
it is immersed. 2. The instanta- 
neous potential or voltage of an elec- 
trode with rc^spcct to the catliode of a 
vacuum tube. 

electrode resistance The TC<npro<5al of 
the electrode cotuhietance. 
electrodermal reaction The change in 
the electrical reHiHi.an(‘.o of the skin 
with the emotional condition of a per- 
son. The resistance decreases nppre- 
ciu}')ly when a pcTSoii is not telling the 
truth. 

electrodesiccation The destrudstiou of 
animal tissue by Ingh-froquency eU^c- 
tric sparks from an electrode. 
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electrodesiccator An instrument that 
produces sparks between an electrode 
and the skin for the purpose of remov- 
ing malignant growths in spark therapy. 

electrode voltage The voltage between 
an electrode and the cathode. 

electrodiagnosis Determination of the 
functional condition of various organs 
and tissues by studying their response 
to electric stimulation. 

electrodissolution The process of dis- 
solving a substance from an electrode 
by electrolysis. 

electrodynamic instrument A meter 
that measures current strength by uti- 
lizing the forces of attraction and re- 
pulsion existing when current is sent 
through sets of fixed and movable 
coils. Used chiefly for measuring 
alternating current. Also called elec- 
trodynainometer. 



Eleotrodynamio loudspeaker. 


electrodynamic loudspeaker A dynamic 
loudspeaker in which the fixed mag- 
netic field is produced by an electro- 
magnet called the field coil, to which 
a direct current must be furnished. 

electrodynamics The science dealing 
with the various phenomena of elec- 
tricity in motion, including interactions 
of currents with each other, with their 
associated magnetic fields, and with 
other magnetic fields. 

electrodynamometer An electro- 
dynamic instrument. 

electroencephalograph An instrument 
for recording the wave forms of volt- 
ages developed in the brain. 

electro extraction The extraction of 
metals or compounds from ores and 
intermediate compounds by electro- 
chemical processes. 


electroforming The production or re- 
production of certain articles by 
electrodeposition, as in electrotyping - 

electrographic A term applied to th.t* 
action of cathode rays on a metal sur- 
face. The metal exposed to cathode 
rays becomes less subject to the action 
of corrosive vapors, making it possible 
to develop cathode-ray images. 

electrokinetics The branch of science e 
that deals with the laws of electricity 
in motion. 

electrokymograph An electric appara- 
tus that traces curves of variations itJ 
pressure or other varying quantities on. 
recording paper drawn through 
machine by an electric motor. Uscid 
in the study of respiratory, diadocho- 
kinetic, and other movements during 
physiological investigations. 

electrolysis The production of chomic:3i.l 
changes by the passage of current* 
through an electrolyte. Tho action 
is often undesirable in that it causoH 
corrosion of metal objects. 

electrolyte The liquid, chemical paHt<s 
or other conducting medium used b<'- 
tween the electrodes of a dry 
storage cell, electrolytic rectifier, elc^rt- 
trolytic capacitor, electroplating coll, 
etc., in which the current flow consist.H 
entirely of charges carried by ions or 
colloidal particles. 

electrolytic Pertaining to or dcp()sit<i<l 
by electrolysis. 

electrolytic capacitor A capacitor con- 
sisting of a combination of two con- 
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ductors, at least 
one of which is 
a valve metal, 
separated hy an 
electrolyte. A 
dielectric film, 
asnally a thin laycT 
of ia formed 
l)otvve(m the con- 
ductors, adjacent 
t.o t.he surface of 
one or both. 

electrolytic cell A 
unit apparatus 
designed for carry- 
ing out an electro- 
chemical reaction. 



Electrolytio oapacitor 
in metui can. Square 
and triangular cut- 
outs in insulating 
wafer identify the tei>- 
niiiial lugs. 


It iiKdudes a vessel, two or more elec- 
trodes, and one or more electrolytes. 


electrolytic condenser An electrolytic 
capacitor. 


electrolytic conduction Current flow due 
to movement of ions in an electrolyte 
when a voltage is applied between 
eletdrodos iinincrsed in an electrolyte. 


electrolytic oxidation An electrolytic 
process by which electrons are removed 
from, or positive charges are added to, 
an atom or ion. It occurs only at an 
anode. 

electrolytic pickling The removal of 
oxides or other compounds from a 
metal surface by passing a current 
through the metal and the acid pickling 
solution in which it is immersed. 

electrolytic recording In facsimile, a 
form of electrochemical recording in 
which the chemical change is made 
possible principally by ionization. 

electrolytic rectifler A rectifier con- 
sisting of metal electrodes which, when 
immersed in a suitable electrolyte, 
permit the passage of current much 
more readily in one direction than the 
other. 

electrolytic reduction An electrolytic 
process by which electrons are added 
to, or positive charges are removed 
from, an atom or ion. It occurs only 
at a cathode. 


electrolytic copper Copper obtained 
from ore by an electrolytic process. 

electrolytic deposition Electroplating. 

electrolytic dissociation The pro(ioss by 
which some fraction of the molecules in 
an ehuitrolytic solution arc decomposed 
to form ions. 

electrolytic interrupter A device for 
n^gularly interrupting an electric cur- 
nuii, ('.onsisting essentially of two elee- 
tro(l(ss immersed in a dilute acid 
solution. 

electrolsrtic iron A pur<^ iron obtained by 
an ele(*,irolytie pro<*.eHS. It has cxooj- 
hmi magnc^tic properties, and hence is 
often used for iron cores of coils. 


electrolytic refining The refining or 
purifying of metals by electrolyiic 
processes. 

electrolyzer 1. An electrolytic cell for 
the production of alkali, chlorine, or 
other allied products. 2. A device 
used in electrotherapy for reducing 
urethral stricture with the aid of 
electricity. 

electromagnet A core of soft iron that 
is strongly magnetized by sending cur- 
rent through a coil of wire wound 
around the core. Electromagnets are 
used for lifting heavy masses of iron 
by magnetic attraction, and for attract- 
ing movable iron objects in electric 
devices such as relays. 



Klcotromagnotio deflection, typo of cathodo-ray tube. 
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electromagnetic Pertaining to an elec- 
tromagnet or to the combined elec- 
tric and magnetic fields associated 
with movements of electrons through 
conductors. 

electromagnetic crads: detector An in- 
strument for detecting the presence of 
cracks in iron or steel objects. In one 
form, a strong magnetic field is passed 
through the object to be tested, and a 
liquid containing finely divided mag- 
netic particles is applied to the surface. 
The particles adhere at points where 
external polarity is produced by the 
increased reluctance of the crack, 
thereby outlining cracks even though 
they are invisible. 

electromagnetic field A rapidly moving 
electric field and its associated moving 
magnetic field located at right angles 
both to the electric lines of force and 
to their direction of motion. 

electromagnetic horn A hom-shaped 
structure used for highly directive 
radiation of radio waves at frequencies 
of the order of 100 megacycles or higher. 
Power is fed to an exciting dipole or 
loop at the input end of the horn. 

electromagnetic induction The produc- 
tion of a voltage in a coil due to a 
change in the number of magnetic 
lines of force (flux linkages) passing 
through the coil. 

electromagnetic lens An electron lens in 
which focusing is produced electro- 
magnetically. 

electromagnetic mirror Any surface or 
region capable of reflecting radio 
waves, such as one of the ionized layers 
in the upper atmosphere. 

electromagnetic percussive welding A 
welding process in which energy stored 
in a magnetic field is suddenly dis- 
charged through the work upon col- 
lapse of the field. 

electromagnetic strain gage A strain 
gage in which the current variation is 
obtained by causing the strain of the 
structural member to move an arma-- 
ture in an iron-core coil, thereby 
(^hanging the inductance of the gage. 


electromagnetic theory of H^t The 
recognition of the identical nature 
of electromagnetic waves and light. 

It was established theoretically by 
James Clerk Maxwell before elec- 
tromagnetic waves had been observed 
experimentally. 

electromagnetic unit Any electric unit 
based primarily on the magnetic effect 
of electric current. The fundamental 
centimeter-gram-second unit in this 
system is the abanapere. 

electromagnetic wave The wave asso- 
ciated with an electromagnetic field 
traveling through space or through 
material media. It consists of elec- 
tric and magnetic fields at right angles 
to each other. Electromagnetic waves 
are known as radio waves, heat rays, 
light, X rays, etc., depending on their 
frequency. 

electromechanical Pertaining to a com- 
bination of electrical and mechanical 
forces or devices. 

electromechanical recording Facsimile 
recording by means of a mechanical 
device, such as a stylus, which is 
actuated by the signal. 

electrometallurgy That branch of 
science and technology which applit'S 
electric energy (by means of electro- 
chemistry or electrothermics) to the 
extraction or treatment of metals. 

electrometer An instrument for detect- 
ing or measuring voltage by means of 
the electrostatic forces exerted betwocui 
bodies charged with the voltage. An 
electrometer may be a calibrate<l 
electroscope or a special vacuum 
tube designed to amplify very small 
voltages. 

electromotive force That property of a 
device which tends to produce an 
electric current in a circuit. 

electromotive series An arrangement of 
the metal elements in the order of th<\ 
amount of electromotive force (volt- 
age) set up between metal and solution 
when the metal is placed in a nornuil 
solution of any of its salts. P3a<*.h 
metal is negative to those preceding i i 
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m the list, and positive to those suc- 
ceeding 't. The series for the more 
common metals is: potassium, sodium, 
barium, strontium, calcium, magne- 
sium, aluminum, manganese, zinc, chro- 
mium, cadmium, iron, cobalt, nickel, 
tin, lead, copper, antimony, bis- 
muth, mercury, silver, platinum, gold. 

electromyograph An instrument for re- 
cording muscular action currents or 
physical movements during muscular 
contractions. 

ARROWS INDICATE 


DIRECTION OF ELECTRON FLOW 



BATTERY TUBE 

SYMBOL SYMBOL 


Elootron flow in battery and tube. 

electron The most elementary charge 
of negative electricity, equal to 4.774 
X electrostatic unit. The elec- 
tron is the electrical opposite of the 
proton, but its mass is only approxi- 
mately 1/1,847 the mass of the proton. 
Electrons and protons are in all atoms. 
Electrons constitute cathode rays and 
beta rays, and arc emitted by hot 
bodies. An electric current consists of 
movements of electrons. The word 
electron is believed to have been first 
used in an article by Cleorge J. Stoney 
in the July, 1801, issue of The Seimtifia 
TransacUom of the Royal Duhlm Sen 
cieiy. Elccitron is a noun but is often 
used as an acljecJlvo, as in electron 
tube, electron gun, elc<?troii microscope, 
electron emission. 

electronarcosis The use of an electric 
current to induce convulsions in the 
treatment of certain types of insanity. 


Also called electric shock therapy or 
shock therapy. 

electron-beam generator A velocity- 
modulation generator, such as a klys- 
tron tube, used to generate extremely 
high frequencies. 

electron-coupled oscillator An oscillator 
circuit employing a screen-grid tube 
so connected that its screen grid is used 
as a plate in connection with the con- 
trol grid and cathode, in an ordinary 
triode oscillator circuit, and the output 
is taken from the plate circuit. The 
screen is at ground potential for radio - 
frequency voltage, and hence servos as 
a sMeld. 

electron coupling A method of coupling 
two circuits inside a vacuum tube, used 
principally with multigrid tubes. The 
electron stream between electrodes 
in one circuit transfers energy to 
electrodes in the other circuit. 

electron drift The actual movement of 
electrons in a definite direction through 
a conductor during current fiow, as 
contrasted wuth transfer of energy from 
one electron to another by collision. 

electron emission The ejection of elec- 
trons from the surface of a material 
into surrounding space under the in- 
fluence of heat, light, high voltage, or 
any other cause. In a thermionic va<i- 
uum tube, ole(‘.t»ron emission from tho 
cathode is prodin^ed by heat. Quan- 
titatively, eloc.tron omission is the rate 
at which electrons are omitted from an 
electrode. 

electron gun The structure in tho neck 
of a cathode-ray tube, consisting of an 
electron-emitting cathode and asso- 
ciated electrodes that concentrate, con- 


HEATER CONTROL ACCELERATING ELECTRODE FOCUSING 

ELECTRODE (CONNECTED TO FOCUSING ELECTRODE 

ELECTRODE NO. 2) NO. 2 



CATHODE FOCUSING ELECTRODE N0.1 

Electron gun for a calho<lo-riiy tube. 
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ELEaRONIC 


trol, and focus the stream of emitted 
electrons into a beam that produces a 
spot of the desired size on the screen at 
the end of the tube. 

electronic Of or pertaining to an elec- 
tron, electrons, or the general field of 
electronics. Electronic is an adjec- 
tive, and is correctly used in phrases 
like the following: electronic research, 
electronic engineering, electronic eqmp- 
ment, electronic regulator, and similar 
phrases covering more than a single 
electron tube or device. 

electronic autopilot An arrangement of 
gyroscopes combined with electronic 
amplifiers and servo motors to detect 
deviations in the fiight of aircraft and 
apply the required corrections directly 
to the control cables of the aircraft. In 
the type C-1 electronic automatic pilot 
used in the B-29 Superfortress and 
other Allied bombers, three separate 
control channels are provided; for the 
rudder, the ailerons, and the elevators. 

electronic chimes A set of tubular 
chimes actuated in a conventional 
manner by strikers electromagnetically 
controlled from a keyboard, with the 
resulting sounds being picked up by 
one or more microphones and amplified 
many times for reproduction by loud- 
speakers that are often located in the 
belfry of a church. 



A 30-anodo radial-bcani tube with sinfllo 
rotating electron beam iiHod uh an cloctronio 
oommutator in a 30-channol multiple tolc- 
graph systoni. 


electronic coxnmutator Any electron- 
tube device for switching one circuit 
connection rapidly and in sueeessiou 
to many other circuits. An example is 
the radial-beam tube, in which a rotat- 
ing magnetic field causes an olccstron 
beam to sweep over one anode after 
another and produce the desired 
switching action. 


electronic computing gunsight An elec- 
trical computing device used in con- 
nection with an electronic servo system 
on an aircraft gunsight to provide 
automatically the required offset be- 
tween the line of sight and the gun, so 
as to compensate for such factors os 
gun elevation and direction, targ(^t 
range, bomber air speed, hoinb(^r 
altitude, relative velocity botw<^(ui 
bomber and target, and correction for 
windage and gravity. An oxamph^ is 
the U. S. Army Model K-8 gunsight. 


I NITIATORS END- ACTIONS 



In electronic control, an initiating device detects a change and converts it into a suitable oloct.ri<Mvl 
impulse or current that makes appropriate circuits or equipment produce the desired end action. Ah 
an example, an oversize object on a conveyor belt may interrupt a light beam and oauso a phototube 
(the initiator) to send an impulse to an impulse-repeating circuit or amplifier which in turn fo<‘dH an 
electromagnetic solenoid that pushes the object off the conveyor. 
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ELECTRON IMAGE TUBE 


electronic control The control of a 
machine, device, or action by equip- 
ment employing electron tubes, in- 
cluding vacuum tubes. 

electronic curve tracer A photoelectric 
instrument in which a spot of light 
automatically traces along a curve. It 
can bo used to integrate the area within 
the curve of a circnilar chart, to meas- 
ure the area of any irregular object of 
closed curve, or to provide any desired 
type of summation of instantaneous 
values of a graph. 


Elcofcroiiio goiiorutor; actually an industrial 
vuniioti of a modiuin-powor radio transmitter. 

electronic generator A high-power os- 
cillator used to generate radio-fre- 
quency energy for electronic heating. 

electronic instrument An instrument 
that depends for its operation on the 
action of a thermionic tube that sup- 
plies (uirreut to a direct-current meter, 
as in a vacuum-tube voltmeter. 

electronic photometer An electronic in- 
strument designed to measure intensity 
of light, brightness of paints, turbidity 
of solutions, etc. It comprises a 
phototube, an electronic direct-current 
amplifier, and an indicating instrument. 

electronic piano A piano without a 
sounding ])oard, in which vibrations of 
each string affect the capacitance of a 
(uipacitor microphone and thereby 
j)ro(lucc audio-frequency signals that 
arc amplified and reproduced by a 
loudspeaker. 

electronic profilometer An electronic in- 
strument for measuring surface rough- 
ness. The diamond-point stylus of a 
permanent-magnet dynamic pickup 
is moved over the surface to bo ex- 
amined, and the resulting varying 
voltage is amplified, rectified, and 
measured with a meter calibrated to 

117 


read directly in micro-inches of devia- 
tion from smoothness. 

electronic rectifier A rectifier in which 
rectification of an alternating current 
is accompanied by the passage of 
electrons only at the boundary of an 
electrochemical valve metal and a 
compound of that metal, as in a copper- 
oxide rectifier or a selenium rectifier. 

electronic scanning Scanning with a 
cathode-ray tube, as contrasted with 
mechanical scanning with a rotating 
disk or mirror drum. 

electronic switch A circuit designed to 
cause a start-and-stop action or a 
switching action by electronic means. 

electronic television A television system 
employing cathode-ray tubes to scan 
the scene at the transmitter and to 
reconstruct it at the receiver. The 
process is electrical, with no moving 
mechanical parts. 

electronic voltmeter A voltage-measur- 
ing instrument utilizing the character- 
istics of a vacuum tube for measuring 
voltages with minimum effect on the 
circuit to which the instrument is 
connected. 

electronics That branch of science 
which relates to the conduction of 
electricity through gases or in a 
vacuum. Electronics is thus a broad 
field of electricity including all types 
of applications for electron tubes in 
radio, television, facsimile, diathermy, 
industrial control, etc. Electronics 
is a noun, and is frequently used to 
modify another noun, as in riectronics 
department, electronics laboratory, 
electronics committee. 

electron image tube A cathode-ray tube 
having a cathode of large area, coated 
with light-sensitive material upon 
which an optical image is projected. 
This causes corresponding emission of 
electrons from each point on the cath- 
ode. The resulting emission is focused 
by electron lenses upon a fluorescent 
screen, producing there a visible image 
of whatever has been projected on the 
cathode. Used in an early form of 
electron microscope, in the electron 
telescope, and the infrared microscope. 



ELEaRON LENS 

electron lens An arrangement of elec- 
trodes with or without magnetic 
deflecting and focusing coils, used to 
control the direction and size of a beam 
of electrons in much the same manner 
that a glass lens controls a beam of 
light. The electrodes generally con- 
sist of metal plates with circular 
openings or cylindrical plates charged 
to a high positive potential with 
respect to the cathode of the electron 
gun that produces the electron beam. 

electron microscope An. mstrument that 
sends a beam of electrons through a 
thin sample of the 
material being ex- 
amined, magnifles 
the resulting shadow 
caused by denser 
portions of the 
sample, and makes 
this shadow visible 
on a fluorescent 
screen or records it 
on photographic 
film. Magnifica- 
tion as high as one 
hundred thousand times is possible. 

This is far higher than can be obtained 
with ordinary microscopes. 

electron mirror One of the reflecting 
electrodes in a multiplier-type photo- 
tube. It is coated with a^ material 
having high secondary emission, so 
that more electrons are emitted than 
are arriving at the electrode. Also 
called dynode, 

electron-multiplier phototube A vac- 
uum-type phototube that employs 
secondary emission to amplify the 
electron stream emitted from the 
illuminated photocathode. The elec- 
tron stream impinges in turn on each 
of a series of reflecting electrodes 
called dynodes, at each of which 
secondary emission adds electrons to 
the stream. In one tube, an amplifica- 
tion of approximately 2,000,000 times 
is obtained with nine dynodes. Also 
called 'photoelectric electrcm-nvuMplier 
tube and multipUer phototube. 

electron-multiplier tube A vacuum tube 
in which the initial electron current 
emitted by a thermionic or light- 
sensitive cathode is reflected by a 
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number of anodes in sequence, with 
secondary emission from each anode 
adding to the electron stream. The 
final electron current arriving at 
the collector anode is the sum of the 
individual secondary emission cur- 
rents and the initial cathode current. 

By multiplying the number of electrons 
in this manner, the tube provides a 
tremendous amount of amplification. 

electronogen A molecule or group of 
moles which, according to the Kowalski 
theory of luminescence, emits electrons 
under the influence of light. The 
reverse action occurs in a lumcnophor. 

electron optics That branch of elec- 
tronics which deals with the control 
of electron beams in a vacuum by 
means of electric or magnetic fields. 

electron-ray tube A cathode-ray tuning 
indicator tube. 

electron telescope An apparatus for 
seeing through haze and fog, in which 
an infrared image is formed by 
optical lenses on the cathode of an 
electron image tube, and then rendered 
visible by the tube. 

electron transit time The time required 
for electrons to travel between two 
electrodes in a vacuum tube. I'his 
time is extremely important in tubes 
designed for ultrahigh frequencies. 

electron tube A vacuum tube evacuated 
to such a degree that its clo(*/trical 
characteristics are essentiiilly unaf- 
fected by gaseous ionization. 

electron volt The amount of energy 
gained by an electron in passing from 
one point to another point that is one 
volt higher in potential. One electron 
volt is equal to 1.692 X erg. 

electroosmosis The movement of fluids 
through porous diaphragms, produc(^<l 
by the application of an electric poten- 
tial. 

electrophoresis A movement of colloidal 
particles, produced by the application 
of an electric potential. 

electrophorus A device used to produe.o 
electric charges by induction, con- 
sisting of a metal plate and a disk of 
resin, shellac, ebonite, or similar 



Electron micro- 
scope. 



ELEaROSTATIC SEPARATOR 


insulating material. In operation, the 
insulating disk is negatively electrified 
by friction, and the metal plate then 
placed on it and touched with the 
finger. The plate with its remaining 
positive charge is then removed by 
its insulating handle. 

electroplane camera An optical-lens 
system in which one element is 
electronically oscillated back and forth 
to provide greater depth of field than 
can be obtained by optical means 
alone. Developed primarily for stand- 
ard motion-picture cameras. 

electroplate To place a coating of 
metal on a surface by means of 
electrolysis. 

electroplating The electrodeposition of 
an adherent coating on an electrode, 
for the purpose of securing a surface 
with properties or dimensions different 
from those of the base metal. ^ The 
metal to be plated is immersed in an 
electrolyte and connected to one 
terminal of a battery or other source 
of direct current, while the metal 
to bo deposited is similarly suspended 
and connected to the other terminal 
of the voltage source. Metal is 
moved through the electrolyte from 
one electrode to the other by ions, 
the movement of which is due to 
current flow in the circuit. 

electrorefining The process of dissolving 
a metal from an impure anode by 
means of electrodeposition and de- 
positing it in a purer state. 

electroscope Any 
of several types of 
instruments used 
for detecting small 
charges of elec- 
tricity. 

electrostatic Per- 
taining to electric- 
ity at rest, such 
as charges on an 
object (static elec- 
tricity). 

electrostatic charge 

An electric charge Elootrosoopc. 
stored in a capac- 
itor or on the surface of an insulated 
object. 


electrostatic coupling Coupling by 
means of capacitance, so that charges 
on one circuit influence the other 
circuit through the capacitance. 

electrostatic ener^ storage spot welder 
A welder consisting essentially of a 
capacitor bank that is charged slowly 
to a predetermined voltage, then 
discharged suddenly through the mate- 
rial to be welded. 

electrostatic field The region in space 
near an electrically charged object, 
sometimes called electric lines of 
force or an electric field. 

electrostatic focusing Use of an electric 
field to focus an electron beam in a 
cathode-ray tube to the desired spot 
area at the surface of the fluorescent 
screen. 

electrostatic generator A machine for 
generating electric charges, usually 
emplojring an endless belt of insulating 
material on which charges are produced 
by electric induction and discharged 
inside hollow terminals to produce 
high voltages. The Van de Graaff 
generator and Wimshurst machine arc 
examples. 

electrostatic induction The process of 
charging an object electrically by 
bringing it into the electric field of a 
charged object. Also called electric 
induction, 

electrostatic instrument A meter that 
depends for its operation on the forces 
of attraction and/or repulsion between 
electrically charged bodies. 

electrostatic percussive welding A per- 
cussive welding process in whi(ih a 
capacitor is used to supply the energy 
that is suddenly discharged. 

electrostatic precipitator An electronic 
apparatus for removing small particles 
from air by electrostatic moans, as in 
the Precipitron. 

electrostatics That branch of science 
which deals with electricity at rest. 

electrostatic separator An apparatus 
in which a finely pulverized mixture 
of the materials to b(J separated is 
allowed to fall in a stream through a 
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ELEaROSTATIC SHIELD 



powerful electrostatic field produced 
between two electrodes. Materials 
having different specific inductive 
capacitances are deflected by varjdng 
amounts and caused to fall in different 
piles. 

electrostatic shield A groimded metal 
screen, sheet, or object placed around 
a radio device, as a loop antenna or a 
coil, or placed between two devices 
to prevent the action of any electric 
field through the shield. Often used 
to prevent interaction between the 
electric fields of adjacent parts on a 
chassis. 

electrostatic unit An electric unit based 
primarily on the dynamic interaction 
of the electric charges. The funda- 
mental centimeter-gram-second unit 
in this system is the electrostatic unit 
charge which, if concentrated upon a 
small sphere, would repel a similar 
charge one centimeter distant in a 
vacuum with a force of one dyne. 

electrostatic volt- 
meter An instru- 
ment in which the 
voltage to be 
measured is ap- 
plied between fixed 
and movable metal 
vanes. The re- 
sulting electro- 
static force moves 
the movable vane 
against the ten- 
sion of a spring, 
and an attached 
pointer indicates 
the voltage of the circuit. 

electrostriction The contraction or ex- 
pansion of a quartz or other crystal 
along an electric axis when subjected 


to an electric field in that direction. 
Also called irvoene piezoelectric ejfect. 

electrotherapist A medical specialist 
skilled in treating disease by means of 
electricity. 

electrotherapy The art of treating dis- 
ease by means of electricity. 

electrothermal recording A type of 
electrochemical facsimile recording in 
which the chemical change in the 
record sheet is produced principally 
by heat that is controlled by the in- 
coming signal. 

electrothermic instrument A meter that 
depends for its operation on the heating 
effect of a current. Two distinct 
types are the thermocouple type and 
the expansion type which includes 
hot-wire instruments. 

electrothermics That branch of science 
and technology which deals with the 
direct transformation of electric energy 
into heat. 

electrotonus The change in the irrita- 
bility of a nerve or muscle diming the 
passage of an electric current. 

electrotropism The tendency of certain 
plants to curve under the influence 
of an electric current. 

electrotype A printing plate made by 
electrolytically depositing copper or 
nickel in a wax or soft lead impression 
of the desired printing surface and 
backing this shell with molten metal. 
The wax mold is made conductive for 
electroplating by coating it with 
graphite. Electrotypes are usually 
made to secure duplicates of more 
costly original engravings. 



Basio oonstruotion of 
an electrostatio yolt- 
moter for high-voltage 
measuromonts. 
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electrotyping The production or re- 
production of printing plates by 
electroforming. 

electrowinning The electrodeposition of 
metals or compounds from solutions 
derived from ores or other materials, 
using insoluble anodes. 

electrum 1. A natural alloy of gold and 
silver. 2. A plating of German silver. 

element 1. In chemistry, one of the 
known 92 substances that cannot be 
divided into simpler substances by 
any means ordinarily available. 2. 
Any unit part of a whole, such as an 
element of a lens or vacuum tube. 
3. One of the antennas in an array. 

elemental area The smallest segment 
scanned at any given instant in a 
television or facsimile system. It 
can be considered a square area having 
dimensions equal to the width of the 
scanning line. 

elementary charge The natural unit 
or quantum into which both positive 
and negative charges appear to bo 
subdivided. It is the charge on a 
single electron, and its value is about 
4.77 X electrostatic unit. 

elevation The vertical distance above 
a reference level, usually sea level, to 
a point or object on the surface of the 
earth, as distinguished from altitude, 
which refers to points above the earth's 
surface. 

elevation angle The angle that a radio 
wave makes with the horizontal. 

eliminator A device that takes the 
place of batteries in a radio receiver. 
Usually called a B eliminator. It 
generally consists of a rectifier operat- 
ing from alternating current. 

elliptic polarization Polarization in 
which the end of the rotating vector 
representing the vibrations in a beam 
of polarized radiation traces an ellipse 
during each polarization cycle. 

elliptically polarized wave A transverse 
wave in which the displacement vector 
at any point rotates about the point, 
and has a magnitude that varies iw 
the radius vector of an ellipse. 


elongation The extension or elongation 
of the envelope of a signal due to 
delayed arrival of certain of the 
multipath components. 

emanation The gaseous radioactive pro- 
ducts formed by the expulsion of an 
alpha particle from radium, thorium 
X, or actinium X. Now known as 
radon, thoron, and actinon, respectively. 

embossed groove recording A method 
of recoring vocal sounds on disks 
or film strips by embossing sound 
grooves with a relatively blunt stylus, 
rather than by cutting grooves with a 
sharp stylus. Embossing throws the 
material up in farrows on each side 
of the sound groove, without removing 
any material. 

emergency communication With re- 
spect to ship stations, the transmission 
or reception of distress, alarm, urgent, 
or safety signals, or messages relating 
thereto or any matter relating to the 
safety of life or property, or occasional 
operation of equipment for determining 
whether or not the radio installation 
is in good working condition. 

emergency receiver A receiver immedi- 
ately available in a ship station for 
emergency communication and capable 
of being energized solely by the emer- 
gency power supply. 

emergency service A radiocommunica- 
tion service carried on for emergency 
purposes. 

emergency switch A switch located 
ahead of meters in some buildings for 
the purpose of cutting off all elec- 
tric power in case of a fire or other 
emergency. 

emf Abbreviation for electromotive 
force. 

emission 1. The radio waves radiated 
into space by a radio transmitter. 2. 
The process of ejecting electrons from 
the surface of a material under the 
influence of heat, radiation, or other 
causes. 

emission characteristic A graph or 
other means of showing the relation 
l^etwecn electron omission from a 
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EMISSION SPECTRUM 


vacuum-tube electrode and the cause 
of the electron emission, such as the 
temperature, voltage, or current of 
the filament. 

emission spectrum The spectrum show- 
ing the radiation emitted by a sub- 
stance, such as the spectrum of light 
emitted when a metal is placed in an 
electric arc. 

emissive power The time rate of 
emission of radiant energy in all 
directions per unit surface area of a 
radiating body at a given temperature. 
Also called radiating ‘power, 

emitron camera A British television 
camera employing a cathode-ray tube 
and electronic scanning. An image 
of the scene being televised is produced 
by a lens on a mosaic light-sensitive 
screen inside the cathode-ray tube. 
Deflecting coils outside the tube cause 
an electron beam (produced by am 
electron gun) to scan the mosaic 
screen in parallel lines. The electron 
beam releases in turn the charge 
produced on each light-sensitive par- 
ticle or cell of the screen, and this 
gives a varying signal proportional 
to the illumination on the^ screen 
clement being scanned at each instant. 

emphasizer A circuit or device that 
intentionally increases signal strength 
at certain audio frequencies. 

empire cloth Cotton or linen cloth 
coated with linseed oil, used for 
insulating coils and other parts of 
electrical equipment. 

empirical Based on actual measxxre- 
mont, observation, or experience. 

emu Abbreviation for electromagnetic 
unit. 

enameled wire Wire coated with an 
insulating layer of baked enamel. 

enantiomorphic A term applied to cer- 
tain classes of crystals that occur 
in two forms, in one of which the 
. external faces and all internal proper- 
ties arc the mirror image of those in 
the other. Quartz and Rochelle salts 
are examples. For quartz, the two 
forms arc called right-quartz and 
left-quartz. 


end effect The effect of capacitance at 
the ends of an antenna. It requires 
that the actual length of a half-wave 
antenna be about 5 per cent less than, 
half a wavelength, with this percentage 
increasing to about 6 per/ cent at 
frequencies above 60 megacycles. 

end-fire array An array in which tho 
elements are side by side, parallel, 
and all lying in the same plane, with, 
the currents not in phase for tho 
various elements. It radiates best 
along the line of the antennas. 

endodyne reception A. British term 

applying to reception of unmodulated 
code signals with a vacuum-tub o 
circuit having a local oscillator differing 
slightly in frequency from the carrier 
signal and thus producing a beat 
signal in the audio range. Called 
autodyne reception in this country. 

end-on directional antenna End-fire ar- 
ray. 

energize To supply with power as 
necessary to provide normal and 
■ effective operation of transmitters, 
receivers, and other eqiiipmont. 

energy Capacity for performing worlc. 
Energy due to the motion of a pieco 
of matter is caUocl kinetic energy. 
Energy due to the position of a pieco 
of matter is called potential energy - 
Energy may bo transmitted from oiio 
particle or system to another by 
mechanical, thermal, chemical, cloc^- 
trical or other processes, but the energy 
gained or lost due to triinsfcr is always 
either kinetic or potential. Phiergy 
may be transferred from one form to 
another, but it cannot be created or 
destroyed. 

energy product curve A curve obtained 
by plotting the product of the values c> f 
magnetic induction B and demagneti x- 
ing force H for each point on tl\ci 
demagnetization curve of a permanen t.- 
magnet material. It is usually shown 
with the demagnetization curve. 

engine-driven generator A generator 
deriving its power from a gear or 
belt connection to an engine, as to u 
main aircraft engine. 
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EQUIVALENT CIRCUIT 


engineer One whose training or experi- 
ence is sufficient for a responsible 
position in some branch of engineering. 

engmeering The art and science of 
making natural sources of power 
useful to man in machines, structures, 
and products. Engineering has many 
branches, some of which are electrical, 
electronic, mechanical, civil, illuminat- 
ing, chemical, industrial, highway, 
radio, telephone, telegraph, television, 
and automotive. 


equilibrium potential The potential dif- 
ference between an electrolyte and 
an immersed electrode when they have 
come to equilibrium. 

equipotential Having the same poten- 
tial at all points. 

equipotential cathode A cathode to 
which heat is supplied by an inde- 
pendent heater element in a thermionic 
tube. Also called indirectly heated 
cathode or unipotential cathode. 


envelope 1. The glass or metal housing 
of a vacuum txibc. 2. A curve drawn 
to pass througli the peaks of a graph 
showing the wave form of a modulated 
radio-frequency carrier signal. 

envelope delay In the transfer of an 
amplitude-modulated wave from one 
point to another in a system, the time 
of delay of the envelope of the wave. 
It is equal to the slope of the phase- 
shift angle plotted against angular 
frequency. 

episcotister A rotating slotted or 
punched disk used to interrupt a 
light beam at an audio-frequency 
rate in modulated-beam photoelectric 
iiitrusion-detec.tor systems to permit 
amplificatioji of the phototube output. 

epsilon ''Phe (Jret^k hotter €, fr(iqueiitly 
used to reprewuit the number 2171828 
. . . , whk^h is the baH<) of the natural 
system of logarithms. 

equalizer Any combination of coils, 
capacitors, and/or resistorH iiiHcrtc<l 
in an a\idio-fre<iu(mc,y amplifier circuit 
to changes its frequency response in a 
<lesire<l manner. 


equipotential line An imaginary line 
in space, having the same potential 
at all points. 

equipotential space An imaginary vol- 
ume in space, in which all points have 
the same potential. 

equipotential surface An imaginary sur- 
face in space, on which all points have 
the same potential. 

equisignal radio-range beacon A radio- 
range beacon that transmits two 
distinctive signals which may be 
received with equal intensity only 
in certain directions called equisignal 
sectors. Used for aircraft guidance. 

equisignal sector The on-course region 
in which the two different signals 
from an equisignal radio-range beacon 
arc received on an aircraft with equal 
intensity. 

equivalent absorption I'hc area of per- 
fectly absorbing stirfaoo that will 
absorb soxind oiu^rgy at the same rate 
as the given object under the same 
eonditions. The acoustic imit of equiv- 
alent absorption is the sabin. 


equalizing current Tlie cxirrent that 
circulatcH ])etwcieii two x)arallel-c<)n- 
nocted compound g(nierat.orH to c<iual- 
ize their output. 

eqtulibrium A condition of balance. 
The e(pii librium is stable wluui slight 
changes result in conditions tending 
to restore the original balance, Plqui- 
librium is xinstablc when changes 
create conditions that tend to increase 
the changes and caus(% greater un- 
balance. Equilibrium is neutral when 
balance persists regardless of changes. 


equivalent circuit A relatively simple 
circuit arrangement of resistors, in- 
ductors, and/or capacitors which is 
electrically equivalent to a more 
complicated circuit or device. Used 
to simplify circuit analysis. 
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Eqiiivalcsiit cirouii of a vacuum tube. 
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EQUIVALENT ELEaRON DENSITY 

equivalent electron density In an ion- 
ized gas, the product of ion density 
by the mass ratio of an electron to an 
ion. When several different kinds of 
ions are present, the equivalent elec- 
tron density is the sum of the^ indi- 
vidual equivalent electron densities. 

equivalent height The virtual height 
of an ionized layer of the ionosphere. 

equivalent loudness level The intensity 
level in decibels of a pure 1000-cycle 
tone that seems equivalent in loudness 
to the sound under consideration. 
The threshold of hearing for a 1,000- 
cycle tone is usually used as the refer- 
ence level when specifjdng loudness 
levels in decibels. A decibel of change 
in level under these conditions is 
sometimes called a phon. Also called 
loudness level. 

equivalent netwoik A network that, 
under certain conditions of use, may 
replace another network. 

equivalent resistance The concentrated 
or lumped resistance that would 
cause the same power loss as the actual 
small resistance values distributed 
throughout a circuit. 

£ region A region in the ionosphere, 
between about 65 and 85 miles above 
the surface of the earth, which con-, 
tains ionized layers capable of bending 
or reflecting radio waves. 

erg The absolute centimetcr-gram-sec- 
ond unit of energy and work. It is 
the work done when a force of one 
dyne is applied through a distance 
of one centimeter. One foot-pound 
is equal to 13,560,000 ergs. 

escutcheon The ornamental metal, 
wood, plastic, or other framework 
used around a radio tuning dial, 
control knob, or other panel-mounted 
part in a radio receiver, television 
receiver, audio-frequency amplifier, or 
other equipment. 

esr Abbreviation for effective signal 
radiated. 

EST Abbreviation for Eastern Stand- 
ard Time. 


esu Abbreviation for electrostatic umt. 

ETA Abbreviation for estimated time 
of arrival. 

ETD Abbreviation for estimated time 
of departure, 

ether A hypothetical medium that 
has been supposed to fill all space ^d 
serve as a medium of propagation 
for light, radio waves, and other 
forms of radiation. Its existence is 
at present denied by many scientists. 



Magnetic force pattoruH for E wavOH in circu- 
lar wave guides. These waves are propagated 
through guides at frequencies of the order of 
1,000 mogacyoloB and higher. 

E wave Another designation for TM 
wave (transverse magnetic wave), 
one of the two classes of electro- 
magnetic waves that can be sent 
through wave guides. An B wave 
possesses longitudinal electric force, 
whereas an H wave (TK wave) 
possesses longitudinal magnetic force. 
The first subscript numeral following 
the letters gives the order of the wave 
and corresponds to the number of 
vibrations or half-period variations 
of the field along the diameters of a 
circular wave guide or along the x 
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EXPANSION CHAMBER 


coordinate of a rectangular guide. 
The second subscript numeral gives 
the mode of the wave and corresponds 
to the number of vibrations or half- 
period variations of the field in a 
radial direction between the center 
and the walls, counting the outermost 
(the wall or sheath) as one, or the 
number of vibrations along the y 
coordinate of a rectangular wave 
guide. 

exalted-carrier receiver A receiver that 
counteracts selective fading by main- 
taining the carrier at a high level at 
all times. This minimizes the second- 
harmonic distortion that would other- 
wise occur when the carrier drops out 
while leaving most of the sidebands at 
their normal amplitudes. The re- 
ceiver may have a local oscillator 
operating at the frequency of the 
incoming carrier, or may amplify the 
incoming carrier separately and re- 
combine it with the sidebands. 

excess sound pressure The total instan- 
taneous pressure at a point in a medium 
containing sound waves, minus the 
static pressure that exists when no 
sound waves are present. The unit 
is the dyne per square centimeter. 
Also called imtantamous sound 
'pressure, 

excitation 1. Application of a signal 
to the input of a vacumn-tubo ampli- 
fier stage. 2. Application of signal 
power to a transmitting antenna. 3. 
Application of voltage to the field coils 
of a motor, generator, electrodynamic 
loudspeaker, or other device that 
produces a magnetic field. 

excitation anode An electrode us(ui to 
maintain an auxiliary arc in the 
vacuum tank of a inorcury-arc rectifier 
or similar tube. 

exciter 1. That part of a directional 
transmitting antenna system which is 
directly connected to the source of 
power, as to the transmitter. 2. 'The 
crystal oscillator or self-excited oscil- 
lator that generates the carrier fre- 
quency of a transmitter. 3. The 
small auxiliary generator that provides 
field current for an alternating-current 
generator. 


exciter lamp An intensely bright incan- 
descent lamp having a concentrated 
filament, used in variable-area sound- 
on-film recording and in reproducing 
all types of sound tracks on fihn, as 
well as in some mechanical television 
systems. The term originated because 
this lamp excites the photoelectric 
cell. 

exciting current The current that fiows 
through the primary winding of a , 
power transformer when no loads are 
connected to the secondary winding. 
It produces the magnetic field in the 
core and furnishes energy for the 
no-load power losses in the core. 

exhaustion Removal of gases from a 
space, such as the bulb of a vacuum 
tube, by means of vacuum pumps. 



KxliaitHt tube in a tuolul tube. 


exp An abbreviation sometimes used 
in o(iuationH to indicate that the 
quantity iminctlintoly following in 
l)rack(itB is to bo considered as the 
exponent of e, which is 2.718, the base 
of the natural system of logarithms. 

expansion 1. Widening the volume 
range of an aiulio-frcqu<mcy signal, 
80 that weak passages bec-omc weaker 
and loud paswiges bcuiomo louder. 
2. In facsimile, an increase in white-to- 
black amplitvulo range or frequency 
swing, occurring between two points 
in tlio systtuu. 3. The developed 
result of an indicated operation in 
mathematics. Thu8, the expansion 
of (a + is + 2d) + 4. An 

<mlargemcnt, spreading oxit or increase 
in volume, so as to occupy more space. 

expansion chamber An enclosure con- 
taining air supersaturated with water 
vapor by sudden expansion, in whidi 
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EXPEDANCE 


rapidly moving particles are revealed 
by streaks of droplets called cloud 
tracks. Also called cloud chamber or 
fog chamber, 

escpedance A little-used term equivalent 
to negative impedance. 

experimental period The time between 
12 midnight and local simrise. This 
period may be used for experimental 
purposes in testing and maintaining 
apparatus by the licensee of any 
standard broadcast station on its 
assigned frequency and with its 
authorized power, provided no inter- 
ference is caused to other stations 
maintaining a regular operating sched- 
ule within such period. 

experimental television broadcast station 
A station licensed for experimental 
transmission of transient visual images 
of moving or fixed objects for simul- 
taneous reception and reproduction 
by the general public. 

exploring coil A small coil used to 
measure a magnetic field. It is 
connected to a ballistic galvanometer 
or other instrument, and gives an 
indication when the ma^etic field 
or the position of the coil in the field 
is suddenly reversed. Also called 
flip coil, 

exponential Pertaining to exponents 
or to an expression having exponents. 
A quantity varying in an exponential 
manner is increasing according to the 
square or some other power of a factor 
instead of linearly. 

exponential curve A curve represent- 
ing the variation of an exponential 
function. 




Ezpoueatial horns — straight and curled. 


exponential hom A horn whose cross- 
sectional area varies exponentially 
with its length according to the rela- 
tion 8 /So =“ where 8 is the cross- 
sectional area at a distance x from 
the throat of the horn. So is the cross- 
sectional area at the throat, and T is a 
constant that determines the rate of 
taper of the hom. 

exponential quantity A quantity in 
which the rate of increase (or decrease) 
of the quantity is proportional to 
the quantity itself. The discharge 
current of a capacitor through ^ a 
noninductive resistor is an exponential 
quantity. 



Photoelootrio expoaure motor. 


exposure meter An instrument used 
to measure the intensity of light 
reflected from an object, for the pur- 
pose of determining the proper camera 
exposure. Modern highly ac.curatc 
exposure meters use photoelectric 
cells. 

extension cord A pair of wires having 
a plug at one end and an outlet at the 
other, used to bring electric power to a 
point at some distance from the usual 
outlet. 

extensometer An instrument in whic.h 
a change in dimensions of a speciincu 
under test produces a change in 
capacitance that is amplified and 
recorded. 

external resistance The resistance that 
is connected externally betwe^en the 
terminals of a battery or other gener- 
ator. The resistance that is inside 
the battery or generator is the internal 
resistance. 
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EXTRAPOLATE 


extinction potential The lowest value 
to which the plate voltage of a gaseous 
tube can be reduced from a higher 
value under given conditions without 
stopping the flow of plate current. 

extraordina^ component That compo- 
nent of light which is plane polarized 
and which passes through a Nicol 
prism. The ordinary component does 
not pass through the prism. 

extraordinary ray When light is sent 
through a doubly refracting crystal, 
it is separated into two components 
that are at right angles to each other 


and are known as the extraordinary 
ray and the ordinary ray. 

extraordinary wave One of the two 
components into which a radio wave 
is divided in the ionosphere by the 
magnetic field of the earth. Some- 
times called X wave. The other 
component is the ordinary wave, or 
O wave. 

extrapolate To extend the range of 
known values by estimating. Inter- 
polate means to estimate missing 
values between those which are known. 
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F Abbreviation, for filament. 

/ Letter symbol for frequency, 

F+ SeeA+. 

F— See A—. 

°F Symbol for degrees Fahrenheit. 

facility 1. Any facility used as an aid 
of air navigation, including landing 
areas and lights. 2. Any apparatus or 
equipment for disseminating weather 
information, for signaling, for radio 
direction finding, or for radio or other 
electrical communication. 



Facsimilo priutor. 


facsimile A system of communication 
in which images are transmitted for 
record reception. Type A facsimile 
is a system of facsimile communication 
in which images arc built up of lines 
or dots of constant intensity. Typo 
IJ facsimile (telephotography, photo- 
radio, etc.) is a system of facsimile 
communication in which images are 
built up of lines or dots of varying 
intensity. 

facsimile broadcast station A station 
licensed to transmit images of still 
objects for record reception by the 
general public. 

'icsimile receiver The apparatus em- 
ployed to translate the signal from a 
facsimile communication channel into 
a facsimile record of the subject copy. 


facsimile reception Reception of a radio 
signal corresponding to the sxibjoct 
copy being transmitted in a facsimile 
system. 

facsimile recorder That part of a fac- 
simile receiver in which the picture 
signal in its final form is systematically 
registered on a record sheet as a fac- 
simile of the subject copy. 

facsimile-signal level The maximum 
signal power or voltage created by the 
scanning of the subject copy, as meas- 
ured at any definite point in a facs- 
simile system. It may be expressed in 
decibels with respect to a reference 
level. With positive modulation it 
will correspond to picture white, while 
with negative modulation it will corre- 
spond to pictme black. 

facsimile transient A damped oscilla- 
tion that may be superimposed on the 
signal envelope as a result of distortion 
when a signal undergoes a sharp ampli- 
tude change. It may appear as tail- 
ing or as overthrow or xmder throw 
distortion. 

facsimile transmission The electric 
transmission, either over wires or by 
radio, of a graphic record having a 
limited number of shade values (usxi- 
ally only black and white). Picturt^ 
transmission involves a graduation of 
shade values. 

facsimile transmitter The apparatus 
employed to translate the subject <H,>py 
into signals suitable for delivery to the 
communication system. 

fade To change gradually in signal 
strength. The signal associated with 
a sound or television program is fa<le<l 
in by making it gradu^y stronger, aiul 
is faded out by reducing its volumes 
gradually to zero. 

fade in To increase signal strength 
gradually in a sound or television 
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FARADAY ICE PAIL 


channel being connected to a system. 
It is the opposite of fade out, 

fade out To reduce signal strength grad- 
ually in a sound or television channel 
during changeover to another channel. 
It is the opposite of fade in. 

fadeout 1. Failxire of radio waves to 
arrive at a location cither because of 
magnetic storms, atmospheric dis- 
turbances, or other conditions along 
the transmission path. 2. Intentional 
and gradual disappearance of a tele- 
vision scene, produced at one tele- 
vision cameni or its control circuit 
prior to or during changeover to 
another television camera. 

fader A multiple-unit volume control 
used in radio for gradual changeover 
from one microphone or audio channel 
to another, in television for change- 
over from one camera to another, and 
in motion -picture projection for change- 
over from one projector to another. In 
each case, the level is held essentially 
constant because one section of the 
fader increases signal level in its 
channel while the other fader section 
reduces signal level a corresponding 
amoimt. 

fading A variation in the signal inten- 
sity produced at a given location by a 
radio transmitting station, due to 
fluctuations or changes in the trans- 
mission paths. 



KEIIfi 

Fahncutock clip, with wire iuHorted. 

Fahnestock clip A Hi)ring-type terminal 
to which a temporary connec.tion can 
readily ho made. 

Fahrenheit A temp(M*ature scale in 
which the freezing point of water is 
32® and the boiling point of water is 
212® above its zero (for normal atmos- 


pheric pressure). Absolute zero is 
--459.6®F. To change degrees Fahr- 
enheit to degrees centigrade, subtract 
32 and then multiply the result by %. 
Named after Gabriel Fahrenheit, Ger- 
man physicist (1686-1736). 

fan antenna An antenna in which the 
pickup wires arc vertical and spread 
out fanwise from a common lower 
junction. 


farad The basic unit of capacitance. A 
capacitor has a capacitance of one 
farad when a voltage change of one 
volt per second across it produces a 
current of one ampere. The farad is 
too largo a unit for practical work; 
hence smaller units arc generally used. 
The microfarad is equal to one mil- 
lionth farad, while the micromicrofarad 
is equal to one millionth microfarad. 

faraday The number of coulombs re- 
quired for an electrochemical reaction 
involving one electrochemical equiva- 
lent. It is equal to 96,500 coulombs. 

Faraday cylinder A liollow insulated 
metal cylinder, almost completely 
closed, used to collect charged par- 
ticles. 'J'ho total charge of the par- 
tickw then appears on the surface of 
the cylinder, wheie it (f.an be nioasurod. 
Also calkid Faraday ice pail, because 
Faraday originally used a tin i(‘.o pail 
for this purpose. 

Faraday dark space The nonluniinous 
region separating the n(^gatIvo glow 
from the positive column in a (Vookes 
tube or other gas(H)UH discharge tube. 
The position of the dark apace in the 
tube varies with the degre^e of exhaus- 
tion or vacuum. 


Faraday effect When a 
plane polarized beam of 
light passes through eer- 
taiii transparent siib- 
stan(50s in a direc.tion 
parallel to iho lines of 
a strong magnetic field, 
the piano of polariza- 
tion is rotated a certain 
amount. 

Faraday ice pail A Fani- 
day cylinder. 



I'uriiday iuo 
piiil, URcd in 
domonHtniting 
olnctroHtatio 


principlfis. 
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FARADAY'S BAG 


Faraday’s bag A 
conical bag used to 
demonstrate that 
an electric charge 
always remains on 
the outside surface 
of a conductor. 

When the bag is 
charged on the out- 
side, then pulled 
inside out, the 
charge will still be 
on the outside. 

Faraday screen A Faraday shield. 

Faraday shield A network of parallel 
wires connected to a common con- 
ductor at one end of the wires (like a 
comb) to provide electrostatic shield- 
ing without affecting electromagnetic 
waves. The common conductor is 
usually grounded. A Faraday shield 
is often placed around a loop antenna 
to eliminate electrostatic pickup of 
signals, or placed between two coils 
to eliminate stray capacitance. Also 
called Faraday screen. 

Faraday’s laws 1. In electrolysis, the 
quantity of a substance deposited in a 
given time is proportional to the cur- 
rent. 2. In electrolysis, the quantities 
of different substances deposited by 
the same current in the same time are 
proportional to their electrochemical 
equivalents. 3. In electromagnetic in- 
duction, the electromotive force induced 
in a circuit is proportional to the rate 
at which the flux linkages of the circuit 
are changing. (Though usually asso- 
ciated with the name of Faraday, this 
law was not proposed by him.) 

Faraday’s wire cylinder A cylinder of 
wire gauze, closed at one end, used to 
shield a device from an external elec- 
tric field. Also called Faraday shield 
or Faraday screen. 

faradic current An intermittent and 
nonsymmetrical alternating current 
obtained from the secondary winding 
of an induction coil, used in electro- 
biology. 

faradism See faradization. 

faradization The treatment of nerves 
and muscles with an intermittent alter- 
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nflt.ing current (faradic current) ob- 
tained from the secondary winding of 
an iaduction coil. 

faradmeter An instrument for measur- 
ing capacitance, the scale of which is 
usually graduated in microfarads. 

Farnsworth image dissector tube A spe- 
cial cathode-ray tube for use in tele- 
vision cameras, developed by P. T. 
Farnsworth. 

fathom A measure of length, equal to 
6 feet, used chiefly in specifying the 
depth of water. 

fathometer A direct-reading device' for 
determining the depth of water in 
fathoms or other units by sonic (sound) 
or supersonic (above audibility) waves 
reflected from the ocean bottom. 
Electronic equipment is employed to 
convert the elapsed time between the 
release and arrival of a wave pulse into 
the distance traveled by the wave to 
the bottom and back. 

fatigue The gradual decrease in some 
characteristic property due to external 
causes, such as the reduction in the 
photoelectric sensitivity of certain 
light-sensitive surfaces with prolonged 
exposure to light. 

fault A break, ground, or insulation de- 
fect in a telephone line, cable, or other 
conductor, 

fault current The current flowing 
through a fault in the insulation of a 
circuit. It may be a small current 
ordinarily classed as leakage, or the 
large current of a short circuit, or a 
direct ground. 

FCC Abbreviation for Federal Com- 

, munications Commission. 

Fe Chemical symbol for iron. 

Federal Communications Commission A 
board of seven commissioners ap- 
pointed by the President under the 
Communications Act of 1934, having 
the power to regulate all electrical 
communication systems originating in 
the United States, including radio, 
television, facsimile, telegraph, tele- 
phone, and cable systems. 




FIELD 


feed 1. To supply si. signal to the input 
of a circuit. 2. To transmit a pro- 
gram over telephone lines to other 
radio stations in a network or to any 
listening point. 

feedback The returning of a portion of 
the output of an amplifier stage to the 
input of that stage or a preceding stage 
either electrically or accoustically, re- 
sulting in a change in amplification and 
sometimes also in squealing or howling 
in audio-frequency systems. When 
the signal, is fed back in phase with the 
input si^al, positive feedback or 
regeneration exists and increases the 
amplification, causing howling in audio- 
frequency systems. When the signal 
is fed back out of phase with the input 
signal, negative feedback or degenera- 
tion exists and decreases the amplifica- 
tion, thereby improving the stability 
of the circuit 

feedback cutter In sound recording, a 
cutter in which a voltage generated by 
a pickup device actuated directly by 
movements of the cutting stylus is fed 
back into the amplifier system, usually 
to reduce distortion or stabilize the 
frequency-response characteristics. 

feedback oscillator One of the many 
types of vacuum-tube oscillators em- 
ploying positive feedback to maintain 
oscillation. 

feeder I. One of the wires or <*.ubles 
used to feed electrical energy from a 
source to a load or to a point from 
which it is distributed. 2. A con- 
ductor connecting an antenna with 
radio transmitting or receiving equip- 
ment is sometimes called a feeder. 

female The recessed portion of a device 
into which another part fits. Thus, in 
a two-piece connector, the male por- 
tion has prongs that fit into corre- 
sponding holes in the female portion. 

Ferrocart core A core consisting of finely 
divided particles of magnetic material 
mixed with a suitable bonding mate- 
rial and pressed into shape. Used with 
radio-frequency coils at frequencies up 
to severd hundred megacyedos, per- 
mitting a reduction in turns for a given 
inductance without excessive losses duo 
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to eddy currents. Also called powdered 
iron core, 

ferromagnetic material A material hav- 
ing a permeability that is considerably 
greater than the permeability of a 
vacuum and varies with the magnetiz- 
ing force. Often called simply a mag- 
netic material. The various forms of 
iron, steel, cobalt, nickel, and their 
alloys are examples. 

ferrometer An instrument for making 
permeability and hysteresis tests of 
iron and steel. 

ferrous Pertaining to iron, and par- 
ticularly to iron compounds in which 
the iron is bivalent. 

fiber A hard, tough insulating material 
generally consisting of paper and cellu- 
lose compressed into rods, sheets, or 
tubes. 

fiber needle A playback point or phono- 
graph needle made from fiber. Being 
soft, it gives lower scratch noise, but 
should not be used on instantaneous 
recordings because of its high coejffi- 
cient of friction. 

fictitious power The square root of the 
difference of the squares of the appar- 
ent power and the active power. It is 
the same as reactive power if current 
and voltage are sinusoidal. The unit 
of fictitious power is the fictitious volt- 
ampere. 

fidelity The degree with which a system 
or portion of a system accurately re- 
produces at its output the essential 
characteristics of the signal that is 
impressed on its input. 

field 1. In television, the area or solid 
angle picked up by the lens system of 
the television camera. 2. In tele- 
vision, the area covered during one 
vortical sweep of the scene by the 
scanning element. In normal scanning 
whore one line touches the next, the 
field is the entire scene being tele- 
vised. In double interlaced scanning, 
the field is half the area of the scene. 
In triple interlaced scazming, the field 
is one-third the area of the scene. 3. 
A general term applying to a region 



FIELD COIL 


under the influence of some phymcal 
agency, such as electricity, magnetism, 
or a combination, produced by an 
electrically charged object, by elec- 
trons in motion, or by a magnet. 

field coil A suitably insulated winding 
mounted on a field pole to magnetize 
it and produce a constant-strength 
magnetic field. Used in electric mo- 
tors, generators, electrodynamio loud- 
speakers, etc. 

field distortion Magnetic field distortion 
existing between the north and south 
poles of a generator due to the counter 
electromotive force in the armature 
windings. 

field equation One of the equations that 
specify the properties of a field of force, 
such as the Maxwell equations for 
electromagnetic fields. 

field frequency In television, the num- 
ber of complete downward sweeps of 
the scanning element per second. In 
interlaced scanning, it represents the 
number of times per second that the 
frame area is fractionally scanned. 

field intensity 1. The value of the 
vector at a point in the region occupied 
by a vector field. Also called field 
strength. In radio, it is the effective 
value of the electric field intensity in 
microvolts or millivolts per meter, 
produced at a point by radio waves 
from a particular station. Unless 
otherwise specified, it is assumed that 
the measurement is made in the direc- 
tion of maximum field intensity. 2. 
The amount of magnetic flux produced 
at a particular point by an electro- 
magnet or permanent magnet. 

field pole A structure of magnetic mate- 
rial on which a field coil of a motor, 
g(mcrator, or oth(ir electromagnetic 
device may be mounted. 

field rheostat A variable resistance con- 
nected to the field coils of a motor or 
g(merator and used to vary the field 
current. 

field strength The value of the vector 
at a point in the region occupied by a 
vector field, such as by radio waves, 
electric lines of force, or magnetic lines 
of force. Also called field, intensity. 



Dotted linos sliow how filament oireuita are 
completed by ohossis oomieotions. 


filament The resistance wire through 
which filament current is sent in a 
thermionic vacuum tube to produce 
the heat required for electron emission. 
In filament-type tubes, the emission is 
directly from the incandescent filament 
wire and the filament is therefore serv- 
ing also as the cathode. In heater- 
type tubes, the filament supplies heat 
to a separate surrounding cathode. 

filament circuit The complete circuit 
through which filament current flows 
from the filament voltage source in 
radio or electronic equipment to the 
filaments of vacuum tubes and pilot 
lamps. 

filament current The current supplied 
to the filament of a tube for heating 
purposes. 
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FILTER DISCRIMINATION 


filament emission Liberation of elec- 
trons from a heated filament 'wire in a 
vacuum tube. 

filament power supply The means for 
supplying power with proper regulation 
to the filament or heater of a vacuum 
tube for heating purposes. 

filament resistance The resistance in 
ohms of the filament of a vacuum tube 
or incandescent lamp. For tungsten 
or other metal filaments, the resistance 
increases considerably with tempera- 
ture, so that the hot resistance value 
is many times the cold resistance value. 
With carbon filaments, the resistance 
decreases as temperature is increased. 

filament rheostat A variable resistance 
used in series with the filament of a 
vacuum tube to regulate the amount of 
filament current. 

filament saturation The condition in 
which the plate current of a vacuum 
tube cannot be further increased by 
increasing the filament voltage and 
hence cathode temperature at a given 
value of plate voltage. The effect is 
due to the space charge formed near 
the cathode. Also called temperature 
saturation. 

filament transformer A small trans- 
former used exclusively to supply fila- 
ment current for one or more vacuum 
tubes. 

filament voltage The voltage applied to 
the fiilament terminals of a vacuum 
tube to send filament current through 
the filament for heating purposes. 
The correct filament voltage for a par- 
ticxilar tube is given in tube charts. 

filament winding A secondary winding 
provided on a power transformer to 
furnish alternating filament voltage for 
one or more vacuum tubes in radio or 
electronic equipment. 

filler metal Material to be iiddcd in 
making a weld. 

film The layer adjacent to the valve 
metal, in an electrochemical valve, in 
which is located the high voltage drop 
when current flows in the direction of 
high impedance. 


film scanning The process of converting 
movie film into corresponding elec- 
trical signals that can be transmitted 
by a tele-vision system and reproduced 
as movies at television receivers. 

filter In general, a device that separates 
some components or ingredients from 
others. An optical filter transmits 
only certain wavelength ranges in the 
visible, ultraviolet, and infrared spec- 
trums. An electric filter is a selective 
circuit network designed to pass direct 
current or currents within a continuous 
band of frequencies, while substan- 
tially reducing the amplitudes of 
currents at undesired frequencies. 
An acoustic filter suppresses certain 
audio frequencies. 



Basic filter oircuitu UHing capacitor input and 
ohoko input. 

filter attenuation band A frequency 
band in which the attenuation con- 
stant of a filter is not zero. It thus 
represents frcqxicncies that are atten- 
uated or suppressed by a filter. Also 
called filter stop land. 

filter capacitor A capacitor used in a 
power-pack filter system to provide a 
low-reac.tanco path for alternating cur- 
rents, without aff(H',ting direct currents. 
Electrolytic capac.itors arc generally 
used for this puriiose, and must there- 
fore be connected with correct polarity. 

filter choke An iron-core inductor (coil) 
used in a power-pack filto syst^cm to 
pass direct current while offering high 
impedance to pulsating or alternating 
currents. 

filter discrimination In a wave filter, 
the difference between the minimum 
insertion loss at any frequency in a 
filter attenuation band and the max- 
imum insertion loss at any frequency 
in the operating range of a filter trans- 
mission band. The insertion loss is 
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FILTER PASS BAND 


determined under conditions of normal 
filter use. 

filter pass band A filter transmission 
band. 

filter stop band A filter attenuation 
band. 

filter transmission band A frequency 
band in which, if the filter is non- 
dissipative or dissipation is neglected, 
the attenuation constant is zero. Also 
called filter pass band. 

filtration The process of absorbiug some 
X-ray wavelengths (usually the longer 
wavdengths) by placing in the path 
of the X rays a selectively absorbing 
medium such as copper or aluminum. 

finder A camera accessory that shows 
with more or less accuracy the actual 
field of action being covered by the 
camera. Television cameras are made 
with many different types of finders, 
both optical and electronic. 

finished blank The finished crystal 
product after the completion of aU 
processes. This may include elec- 
trodes adherent to the crystal blank. 
Also called piezoid. 

finite Having fixed and definite limits 
or magnitudes. 

firing potential The grid-cathode volt- 
age required in a gaseous triode to 
make the tube conductive. 

first detector That stage in a super- 
heterodyne receiver in which the radio- 
frequency signal from the local oscilla- 
tor is combined with the incoming 
modulated radio-frequency signal to 
produce the modulated intermediate- 
frequency signal. Also called the 
mixer stage or the mixer-first detector 
stage. 

fishbone antenna A directional antenna 
consisting of a plane array of antennas 
arranged transversely along both sides 
of a transmission line much like the 
skeleton of a fish. 

fishing wire A tempered steel wire, usu- 
ally of rectangular cross-section, which 
is pushed through a conduit or between 
a partition or other inaccessible space 


and used to pull electric wires through, 
that space. Also called snake. 

fishpaper A type of fiber used in sheet 
form for insulating pu]T)oses where high 
mechanical strength is required, as in 
insulating transformer windings from 
the transformer core, insulating field 
coils from field poles, or insulating 
armature conductors of a rotating 
machine from the armature. 

five-electrode tube A pentode. 

fix A determination of position at sea 
or in the air by means of radio direc- 
tion finders or other navigational 
equipment. 

fixed bias A constant value of bias volt- 
age, such as obtained from a battery, 
generator, or other power supply. 

fixed capacitor A capacitor having a 
definite capacitance value that cannot 
be adjusted. 

fixed crystal A costal detector in which 
the contact position is not adjustable. 

fixed public press service A limited 
radio-communication service carried 
on between point-to-point telegraph 
stations, consisting of transmissions by 
fixed stations open to limited public 
correspondence, news items, or other 
material related to or intended for 
publication by press agencies, news- 
papers, or for public dissemination. 

fixed public service A radio-communi- 
cation service carried on between fixed 
stations open to public correspondence. 

fixed resistor A resistor having a defi- 
nite resistance value that cannot be 
adjusted. 

fixed service A service carrying on 
radio communication of any kind 
between fixed points, with the excep- 
tion of the broadcasting service and 
special service. 

fixture splice A splice used for connect- 
ing relatively small wire (as that used 
in electric fixtures) to a heavier wire. 
The small wire is woimd in close turns 
around the large wire, after which the 
end of the large wire is bent tightly 
back over the coils of the snaaH wire. 



FLEMING’S RULE 


flame microphone A microphone in 
which the action of sound waves on a 
flame changes the resistance between 
two electrodes in the flame. 

flared radiating guide An arrangement 
for radiating waves from a guide by 
removing the sheath of the guide for a 
short distance and attaching metal 
flanges to the resulting ends of the 
guide to accentuate the flow of radiant 
energy in a desired direction, such as 
uniformly in all directions in a hori- 
zontal plane. 



3‘'larcfi radiating guide. When vertically 
inouniod, it radiates energy uniformly in all 
directions in a horizontal plane* as usually 
required for broadoasting. 

flaxe factor A number expressing the 
degree of outward curvature of the 
horn of a loudspeaker. 

flash arc A sudden increase in the 
omission of large thermionic vacuum 
tubes, probably due to irregularities 
in the (jathodo surface. Sometimes 
causes complete breakdown. Also 
called Rocky Point effect 

flasher A device that rapidly and auto- 
matically lights and extinguishes elec- 
tric lamps. It is generally either a 
motor-driven switch or a thermal 
switch. 

flashing over Accidental formation of 
an arc over the surface of a rotating 
commutator from brush to brush. 
XTsually caused by faulty insulation 
between commutator segments. 

flash magnetization Magnetization of 
a ferromagnetic object by a current 
impulse of such short duration that 
magnetization docs not penetrate be- 
yond a shallow surface layer of the 
material. Sometimes used in electro- 
magnetic crack detectors. 

flashover A disruptive discharge around 
or over the surface of an insulator. 


flash test A method of testing insula- 
tion by applying momentarily a volt- 
age much higher than the working 
voltage. 

flash welding Welding in which an arc 
is first struck between the pieces to be 
welded. After the ends are so heated, 
they are brought together and the weld 
completed by pressure after the current 
has been cut off. 

flat top The horizontal portion of an 
antenna. 

flat-top antenna An antenna having 
two or more lengths of wire parallel to 
each other and in a plane parallel to 
the groimd. 

flat-top response A response character- 
istic in which a definite band of fre- 
quencies is transmitted uniformly. In 
intermediate-frequency transformers, 
it is obtained by tuning the pi^ary 
and secondary resonant circuits to 
slightly different frequencies. Also 
called hand-pass response, 

F layer An ionized layer in the F region 
of the ionosphere. It exists in the 
night hemisphere and in the weakly 
illuminated portion of the day hemi- 
sphere. Over the intensely illuminated 
portion of the day hemisphere, it 
divides into two layers, the Fi and 
layers. 

Fi layer The lower of the two ionized 
layers normally existing in the F region 
in the day hemisphere. 

F2 layer The higher of the two ionized 
layers normally existing in the F region 
in the day hemisphere. 

Fleming’s rule If the thumb, first and 
second fingers are extended at right 
angles to one another, with the thumb 
representing the direction of motion, 
the first finger representing the direc- 
tion of magnetic lines of force, and the 
second finger representing the direction 
of the current, then (a) the right hand 
will give the correct relations for a con- 
ductor in the armature of a generator, 
Q>) the left hand will give the correct 
relations for a conductor in the arma- 
ture of a motor. Note that this rule 
applies to so-called conventional cur- 
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FLEMING VALVE 


rent flow, which is the opposite of 
electron flow. 

Fleming valve Early name for a two- 
electrode thermionic vacuum tube used 
as a detector. 

Flewelling circuit An early radio circuit 
in which one tube serves simultane- 
ously as a detector, amplifier, and local 
oscillator. 

flexible coupling A 
device for connecting 
two shafts end to end 
and permitting rota- 
tion even though the 
two shafts are not 
exactly aligned. Flexible coupling. 

flexible metal conduit Flexible metal 
tubing used to protect insulated wires 
in buildings or for bringing electric 
power to electric or electronic equip- 
ment. Usually called BX. 

flexible resistor A wire-wound resistor 
having the appearance of a flexible 
lead. It is made by winding Nichrome 
resistance wire around a length of as- 
bestos or other heat-resistant cord, then 
covering the winding with a braided 
insulating covering. This covering is 
generally RMA color coded to indicate 
the resistor value. The body color 
gives the first figure, the three-thread 
color gives the second figure, and the 
one-thread color gives the number of 
zeros following the first two figures, 
with the colors being interpreted as in 
the resistor color code. 

flexible shaft A shaft that transmits 
rotary motion at any angle up to about 
90 degrees. Used in electronic equip- 
ment to permit mounting adjustable 
controls at optimum positions with 
respect to other parts while still 
securing desirable groupings of con- 
trols on the panel. 



flicker photometer A photometer in 
which illumination from the light 
source being measured and a standard 
light source is observed by the eye 
alternately in rapid succession. When 
the standard source has been made 
equal to the other, the flickering effect 
di^ppears. 

flight test station A radio station used 
for the transmission of essential com- 
munications in connection with the 
test flights of aircraft. It may he 
authorized for operation as a fixed 
station on the ground or for operation 
on board aircraft subject to test.' 

Flinders bar A bar of soft iron placed in 
the correct position near a compass 
to correct errors due to variation of 
the vertical component of the earth’s 
magnetism in different parts of the 
world* 

flip coil A small coil used to measure a 
magnetic field. It is connected to a 
ballistic galvanometer or other instru- 
ment, and gives an indication when the 
magnetic field or the position of th(^ 
coil in the field is suddenly reversed. 
Also called exploring coiL 

flip-flop circuit A directr-couplod multi- 
vibrator circuit with two conditions of 
stable equilibrium. Known as Ecclcs- 
Jordan circuit, 

floating battery A storage battery con- 
nected permanently in parallel with 
another power source. The battery 
normally handles OTily small charging 
or discharging currents, but takes over 
the entire load upon ftiilure of the main 
supply. 

floating carrier system A nw^thod of 
radio transmission in which th(i per- 
centage modulation is held constant by 
varying the amplitude of the carrier 
wave to offset variations in the strength 


flicker Erratic movement of a repro- 
duced television picture, or visible 
effects revealing that the viewed pic- 
ture is composed of stationary linos or 
frames. 

flicker effect Small variations in the 
plate current of a thermionic vacuum 
tube, believed to be due to random 
emission of positive ions by the cathode. 


of the modulating wave. 

floating charge Continuous charging of 
a storage battery at a low current value 
to keep the battery fully charged while 
it is standing idle or on light duty. 

floating grid A vacuum-tube grid that 
is not connected to any circuit.. It 
assumes a negative potential with ro- 
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spect to the cathode, due to electrons 
hitting the grid wires. 

float switch A switch actuated by a float 
at the surface of a liquid. 

flock Finely divided felt used on phono- 
graph turntable surfaces, underneath 
microphone stands, and in similar locar- 
tions where a nonscratching surface is 
desired. It is sifted over a layer of 
cement applied to the surface. 

flood projection In facsimile, the optio^ 
method in which the subject copy is 
completely illuminated and the scan- 
ning spot is delineated by an aperture 
between the subject copy and the 
light-sensitive device. 

flow Passage of electrons (a current) 
through a conductor or through space 
between electrodes. 

fluctuation noise Noise due to fluctua- 
tion of voltage. 

fluctuation voltage Small voltiige varia- 
tions occurring in a thermionic tube 
due to such causes as thermal agita- 
tion, shot effect, or flicker effect. 

fluoremeter An instrument for measur- 
ing the intensity of X rays or ultravio- 
let light by the fluorescence produced, 
or for measuring fluorescence effects 
directly. 

fluorescence Emission of light by a 
material only during excitation by 
some other source, such as by elec- 
trons, ultraviolet light, or X rjiys. 
When the glow of light persists aft(jr 
the excitation is removed, the effect is 
called phosphorescence. 

fluorescent Showing or due to fluo- 
rescence. 

fluorescent lamp An artificial source of 
light, basically an electric discharge 
lamp, in which ionization of the gjis 
produces radiation that activates the 
fluorescent material on the inside of 
the glass tubing. The radiant energy 
from the electric cUsc^harge is trans- 
ferred by suitable materials (phosphors 
in the fluorescent coating) into wave- 
lengths giving more light (higher 
luminosity). 


fluorescent material A material that 
fluoresces readily when exposed to 
electron beams, X rays, radium, or 
other radiatioTi. 

fluorescent roentgen rays Secondary 
roentgen rays (X rays) whose wave- 
lengths arc characteristic of the sub- 
stance that emits them. 

fluorescent screen A sheet of suitable 
material coated with a substance that 
fluoresces visibly when hit by an elec- 
tron beam, X rays, or radium rays. In 
a cathode-ray tube it is usually a coat- 
ing on the inside surface of the glass 
envelope at the large end of the tube, 

fluoroscope A device consisting of a 
fluorescent screen mounted either 
separately or in conjunction with an 
X-ray tube. The shadows of objects 
interposed between the tube and the 
screen arc made visible on the screen 
by the X-ray radiation. Also called 
roentgenoscope, 

fluoroscopy Tho use, in diagnosis, test- 
ing, etc., of a fluorescent, screen that is 
activated by X rays (roentgen rays). 
Also called roerUgmoacopy. 

flush receptacle A receptacle or outlet 
that is recessed in a wall, so that only 
the plate extends beyond the surface 
of the wall. 

flush-type instrument A meter designed 
to be iuoiinte<l with its face projecting 
only slightly beyond the front of the 
panel. 

flutter A distortion occurring in sound 
rt^prodiiced from movie film when there 
is nonuniform motion of the film feed 
mechauisiu in the sound head, or occur- 
ring in a recording sysU^m duo to non- 
uniform speed of the recorder or 
reproducer turntable. 

flux 1. A material used to proinote 
fusion or joining of mcstals in soldoring, 
welding, or smelting, llosin is widely 
used as a flux in electric soldoring. 2. 
A general term used to designate col- 
lectively all the electric or magnetic 
lines of force in a region. 3. The flux 
through a surface in any vector field 
is the integral over the surface of the 
product of a surface eloniont and the 
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normal component of the vector at 
that element. 

fltix density 1. The number of electric 
or magnetic lines of force per unit area 
at right angles to the lines. 2. The 
sound energy transmitted per unit of 
time in a specified direction through a 
unit area perpendicular to this direc- 
tion at a point. It may be expressed 
in ergs per second per square centi- 
meter or in watts per square centi- 
meter. Also called sound energy flux 
density or sound intensity, 

filuxgraph A machine that automatically 
plots on paper the magnetic field 
strength at various points in the vicin- 
ity of a coil. In one type, a search coil 
rotating at 1,800 revolutions per minute 
is mounted on a carriage that moves 
toward and away from the coil. When 
the voltage induced in the search coil 
roaches a predetermined value, an 
electronic circuit causes a stylus to 
mark on a paper disk the position of 
the search coil at that instant. 

flux linkage A value obtained by multi- 
plying the number of turns in a coil by 
the number of magnetic lines of force 
passing through the tums.^ 

fLuxmeter An instrument for measuring 
magnetic flux. Its scale is usually 
graduated in the number of magnetic 
lines of force passing through a given 
area. In one fonn it is a ballistic 
galvanometer having a moving system 
that remains at rest at any position, 
used with a suitable exploring coil, 

fly-back The portion of the time base 
in the operation of a cathode-ray tube 
in which the spot is returning to the 
starting point. 

flying spot The moving spot of light 
that scans the subject being televised 
in a mechanical television system. 

f-m Abbreviation for frequency modu- 
lation. Same abbreviation used for 
noun and adjective. 

f number A lens rating expressing the 
brightness of the image in relation to 
the aperture (useful area) of a lens, 
obtained by dividing the focal length 
of the lens by the effective diameter of 


the lens. The lower the f number, the 
shorter is the exposure required or the 
lower is the illumination needed for 
satisfactory results with a television, 
camera or ordinary camera. Usually 
expressed in the form f :16 or f/16. 

focal length The distance between the 
optical center of a lens and its principal 
focus (the point at which light rays 
meet when coming from an infinite 
distance). 

focal spot The small area of an X-ray 
tube target upon which the cathode 
rays (high-speed electrons) are con- 
centrated, and from which the X rays 
proceed. 

focus The point toward which rays of 
light converge to form an image after 
passing through a converging lens. 

focusing The act of moving an optical 
lens back and forth until a sharp image 
is obtained, or the corresponding 
adjustment of the electron lens in a 
cathode-ray tube to secure a sharp 
image on the luminescent screen. 

focusing coil A coil surrounding the 
neck of a cathode-ray tube or tele- 
vision camera tube, used to provide a 
magnetic field, par^lel to the electron 
beam, that controls the cross-sectional 
area of the beam at the fluorescent 
screen. 

focusing control The control that ad- 
justs the size of the visible spot pro- 
duced on the screen of a cathode-ray 
tube in a television system or an oscil- 
loscope. In electromagnetic foeusing, 
this control adjusts the current flowing 
through the focusing coil. In electro- 
static focusing, this control adjusts the 
value of the high direct voltage applied 
to a focusing electrode in the electron 
gun inside the tube. 

focusing electrode An electrode to 
which a potential is applied to control 
the cross-sectional area of the electron 
beam in a cathode-ray tube. 

fog chamber An enclosure containing 
air supersaturated with water vapor 
by sudden expansion, in which rapidly 
moving particles are revealed by 
streaks of droplets called cloud tracks. 



Also called cloud chamber or expansion 
chamber. 


foil A thin flexible sheet of aluminum, 
lead, tin, or other metal. It is used 
extensively in radio for the plates of 
fixed capacitors and sometimes also 
for shielding purposes. 


folded cavity An arrangement used in a 
klystron repeater to make the incoming 
wave act on the electron stream from 
the cathode at several places and 
produce a cumulative eftect. In like 
manner, the cavity serving as the 
catcher of the klystron may be folded 
so that the velocity-modulated elec- 
trons have several opportunities for 
conversion into waves that are fed 
into the outgoing guide. 



l^ldcd cavities in a repeater for a wave g\udo. 


foot-candle The unit of illumination 
when the foot is taken as the unit of 
length. It is the illumination pro- 
duced at a surface all points of which 
are one foot away from a 
uniform point source of 
one candle, or the illumi- 
nation on a surface one 
square foot in area on 
which there is a uniformly 
distributed flux of one 
lumen. 



One foot- 
oandlo. 


f oot-lambert A unit of brightness equal 
to l/ir candle per square foot. It is 
therefore equal to the uniform bright- 
ness of a perfectly diffusing surftMse 
emitting or reflecting light at the rate 
of one lumen per square foot. 


form factor 


foot-pound A prMtical liiiKli 

energy and work, equal U> j . . j. 

done in raisinR ono pound a 

one foot against tins force of K* i • 

force Any physical <‘.auMe t he t is copnl .Ic 
of modifying tho motion of n. • 

forced escalation OHcillation in "I'X'li 
periodic forces oiitniile a b<><l> <*** ^ *** 

determine the period or fn><tufni-y ol 
the oscillations. 


forced vibration A noiiroHonnni vihrn« 
tion produced in a l)o<l.V o>- ".V 

some external vibrating or oscillnlory 
force, which also coiitrolH the fn-quciicy 
of the vibration. 


force factor 1. In an 

transducer, the complex valuo obtniurej 
by dividing tins r<wulting forcM* ui th** 
blocked mechanicapl Hyniein by rur- 
rent in the el(ictri<*ti-l Hynteni, or by 
dividing the resulUng <>p(‘n-rinMnt 
voltage in tho (doet-n<*iil Hyst<aii by tlw^ 
velocity in the nuMdutnituil Hystetn. 2. 
In an clcctroacouHth'! the 

complex value obtaimMl by <liyi<hng 
tho resulting blo<^k<ul prcHHiirt'. in the 
acoustic sysiom by the <'.iirn*nt in tho 
electrical systtun, or l>y divi^ jing thr tv < 
suiting op<m-oir<uiiti voltage in tliorh'i* ' 
trical syHtoni by t-bo volume velncity 
in the acouHt.ic, Hysioin. K<»rei' fartor 
is thus a mcasun*, of t in*. <M>upling br 
tween two Hyst.<uivH. 


force pump An auxiliary air pump ummI 
to create a partial vartiuin during 
evacuation of vacuum tuln'H. lu nnler 
that a more (dTe<Miv<^ pump of another 
type can takt^ ovc^r and com plot e the 
evacuation. 


forestry station A Kt.ation ummI fm* rndio 
communieationH lUM’oasnry fur (he 
prevention aiul HUppn*SHiun tif fi»re‘.t 
fires. 


formation voltage 'i"he fitml tinpre.«<Ned 
voltage at wbi(d\ the film is birtned on 
tho valve metal in an elert ritebetiund 
valve or on tbe nu^tnl pla1»* of iin 
electrolytic capa<dt <»r. 

form factor Tlui ratio of the eflertive 
value of an alternating tpuintity to the 
average value during ii !mlf»*»,ve|e. 
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The form factor is about 1.11 for a 
pure sine wave. 

Formica A phenolic compound having 
good insulating qualities. 

forming 1. The process that results in a 
change in the impedance at the surface 
of a valve metal when voltage is first 
applied. Both electrolytic rectifiers 
and electrolytic capacitors must under- 
go initial forming. It produces a thin 
layer of gas on the surface of the posi- 
tive electrode; this gas serves as the 
dielectric in electrolytic capacitors. 2. 
The initial processing of the plates in 
a storage battery, involving conversion 
of the active material to the correct 
chemical composition. 

form-wound coil An armature coil that 
is formed or shaped over a fixture be- 
fore being placed on the armature of a 
motor or generator. 

Foster’s reactance theorem The driving 
point impedance of a finite two-ter- 
minal electric network formed of 
dissipationless elements is a pure 
reactance. This theorem is used in 
solving electric-circuit problems. 

Foucault currents Eddy cmrents. 

Fourier theorem Any finite periodic 
motion may be analyzed into com- 
ponents, each of which is a simple 
harmonic motion of definite and 
determinable amplitude and phase. 

four-wire circuit A circuit using two 
lines or channels so arranged that elec- 
tric waves are transmitted in one direc- 
tion only by one line or channel and in 
the other direction only by the other 
line or channel. 

four- wire repeater A telephone repeater 
for use in a four-wire circuit, having 
two amplifiers, one for each side of the 
circuit. 

fpm Abbreviation for feet per minute. 

fps Abbreviation for feet per second. 


Frahm frequency meter A frequency 
meter consisting of a row of steel reeds, 
each having a different natural fre- 
quency. All are excited by an electro- 
magnet that is fed with the alternating 
current whose frequency is to be meas- 
ured. The reed whose frequency 
corresponds most nearly with that of 
the current vibrates. The frequency 
value is read on a scale adjacent to the 
row of reeds. 

frame 1. In television, a single com- 
plete picture. In double interlaced 
scanning, the frame is produced by two 
successive fields, each including half 
the total area of the frame. 2. In fac- 
simile, a rectangular area whose width 
is that of the available line and whose 
length is determined by the service. 

frame frequency In television, the num- 
ber of times per second tliat the pic- 
ture area is completely scanned. In 
double-interlaced scanning, the frame 
frequency is half the field frequency 
since two downward sweeps are re- 
quired to scan every element in the 
frame. 

framer In facsimile, a device for adjust- 
ing the equipment so that the re(*.orded 
elemental area bears the same relation 
to the record sheet as the corresponding 
transmitted elemental area bears to the 
subject copy in the direction of line 
progression. 

framing 1. In a television system, ad- 
justment of the picture to a desired 
position with respect to the field of 
view, generally a central position. 2. 
In facsimile, adjustment of the repro- 
duced picture to a desired position in 
the direction of line progression. 

framing control 1. In television, any of 
the controls that adjust tlie centering, 
width, or height of the reproduced 
image. 2. In facsimile, tlio control 
that shifts the picture horizontally. 


fractira^-horsepower motor Any mo- Franklin ant&ma A type of short-wave 
tor built into a frame smaller than that antenna in which several half-wave 
for a motor having a continuous rating ifccotions are used one above the other 

of 1 horsepower at about 1,800 revolu- with coils between the sections to 

tions per minute. reverse the phase in alternate sections. 
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FREQUENCY CONSTANT 



Franklin loaded vortical aiitonxia, allowing 
vertical radiation pattern for all direotiona 
(solid curves) and current distribution curves 
(dotted). 

Fratmliofer lines The dark absorption 
lines of the solar spectrum, first studied 
by Fraunhofer in 1814. 

free electron An electron within a sub- 
stance or gas but not permanently 
attached to any one atom, and not 
restricted in its movements. 

free grid A grid electrode that is left 
unconnected in a vacuum tube. It 
acquires a potential and exerts a con- 
trol over plate current. 

free oscillation 1. Oscillation of some 
physical quantity connected with a 
system that is under the infiuence of 
an internal force, a constant force 
having its origin outside the system, or 
both. A pendulum executes free oscil- 
lation under the influence of the con- 
stant force of gravity, 2. Oscillation 
that continues in a circuit after the 
impressed voltage has ]>cen removed. 

free-point tester An instrument that 
permits transferring a tube from a 
radio receiver to a test piincd at which 
either voltage or current measurements 
for any electrode of the tube arc readily 
made by plugging a meter into appro- 
priate jacks. Connections to the re- 
ceiver are made by means of cord and 
plug inserted in the socket from which 
the tube was removed. 

free-space field intensity The field 
intensity that would exist at a point 
in the absence of waves reflected 
from the earth or other reflecting 
objects. 

free-space radar equation An equation 
that governs the radar signal when 
it is propagated between a radar 
and a reflecting object or target in 
otherwise empty space. The equation 


gives the range of the target in terms 
of peak transmitter power, the maxi- 
mum power gain of the radiator, the 
echo area or scattering cross-section 
of the target, the effective absorption 
cross-section of the receiving antenna, 
and the power generated at the receiver 
input. The maximum range of a 
radar depends on the fourth root of 
the transmitter power, the antenna 
gain and absorption area, the tarp;<^t- 
echo area, and the inverse of the 
minimum discernible received power. 

free-space radiation pattern The radia- 
tion pattern that an antenna would 
have if in free space where ther<i is 
nothing to reflect, refract, or absorb 
the radiated waves. 

free wave A sound wave that is free 
from interference effects. 

F region That region of the ionosphere 
extending from about 90 to 250 milc^H 
above the earth’s surface. 

frequency The number of complete 
cycles per unit of time for a periodic, 
quantity such as alternating current., 
sound waves, or vibrating objec-stH. 
Freqtiency is expressed in cycles p(’ir 
second. hVeqxiency is the recipro<^n.l 
of the period (the time for one cyelcO- 

frequency allocation Assignment of 
availablo frequencies in the radio spcfc- 
tnini to specific stations and for spce.i fi<T 
purposes, to give maximum utilizat.ion 
of froqiuMicies with niixiimum inh’irft'r- 
enco l)otwcen stations. AllocatiotiH in 
the United States are made by tho 
Federal Communications C/ominisHion. 

frequency band A continuous raup;o of 
frequencies extending between two 
limiting frequencies. 

frequency changer A rotating maoliin<» 
that changes tho power of an 
uating-curront system from one fr<v 
quency to another, with or without a 
change in voltage or in the number of 
phases. 

frequency constant The number relat- 
ing a natural vibration frequoncjy of a 
piozoid (finished crystal blank) to tt 
linear dimension of the piezoid. TIwt 
recommended symbol is H. When // 
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is expressed in kilocycle-millimeters, 
it is equal to the product of frequency 
in kilocycles and linear dimension 
in millimeters. 

frequency conversion The process of 
converting the carrier frequency of a 
received signal from its original value 
to the intermediate-frequency value in 
a superheterodyne receiver. 

frequency converter 1. Any circuit or 
device that changes an alternating cur- 
rent from one frequency to another. 
In a superheterodyne receiver, the 
oscillator and mixer-first detector 
stages together serve as the frequency 
converter. 2. A frequency changer 
of the rotating-machine type, in which 
the windings carrying the currents of 
different frequencies are in the same 
magnetic field. 

frequency demodulation The process of 
converting a frequency-modulated sig- 
nal into an audio-frequency signal. 

frequency deviation In frequency modu- 
lation, the amount in cycles by which 
the instantaneous carrier frequency 
differs from the resting frequency. 

frequency-deviation meter An instru- 
ment that indicates the number of 
eyedes a transmitter has drifted from 
its assigned carrier frequency. The 
use of this instrument is required by 
the Federal Communications Com- 
mission at all broadcast stations. 

frequency discrimination A type of dis- 
tortion occurring when different fre- 
quency components in a signal undergo 
unequal amplification or attenuation. 

frequency discriminator A dis- 
criminator circuit that converts a fre- 
quency-modulated signal into an 
amplitude-modulated signal or a vary- 
ing direct current. 

frequency distortion That form of dis- 
tortion in which the relative magni- 
tudes of the different frequency 
components of a wave arc changed. 
As a result, the circuit or device ampli- 
fies or transmits unequally the dif- 
ferent frequencies it is handling. This 
term excludes changes caused by non- 
linear distortion. 


frequency diversity The effect in which 
fading differs appreciably on frequen- 
cies that may be separated by as little 
as 600 cycles or less. In radiotele- 
graph service, this effect is utilized to 
advantage by varying the carrier fre- 
quency about 1,000 cycles above and 
below the assigned value continuously 
during code transmission, and by using 
receiving equipment that responds to a 
number of separate frequencies in 
such a way that the best one at any 
instant is utilized. 

frequency divider A frequency changer 
used to divide by an integer the fre- 
quency of an alternating current. 

frequency doubler A vacuum-tube stage 
having a resonant plate circuit that is 
tuned to the second harmonic of the 
input frequency. The output signal 
has twice the frequency of the input 
signal. Used in rtidio transmitters 
when it is undesirable or impossible to 
operate a crystal oscillator or master 
oscillator at the final high frequency 
required. It usually employs a class 
C amplifier that is adjusted so the plate 
circuit will have strong harmonics of 
the input signal. 

frequency drift A slow change in the 
freq\ien(*.y of an oscillator or trans- 
mitter, usually due to tcunperature 
changes in circuit components. 

frequency meter An instrument for 
measuring the frequency of an alter- 
nating current. Its scale is usually 
graduated in cycles, kilocycles, or 
megacycles. 

frequency-modulated carrier current 
telephony Telephony involving the 
use of a frequoncy-modiilated carrier 
signal transmitted over power-line 
wires or other wires. 

frequency-modulated transxnitter A 
radio transmitter that transmits a 
frequency-modulated wave. 

frequcaacy-modulated wave A sinus- 
oidal wave in which the expression for 
instantaneous frequency contjiins a 
term whose wave form is similar to 
that of the inteUigenco signal to be 
transmitted. 
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frequency modulation A method of 
modulating a carrier-frequency current 
by causing the frequency of this cur- 
rent to vary above and below the no- 
modulation value in accordance with 
the audio or other modulation signal 
to be transmitted. The amplitude of 
the carrier remains constant at all 
times, resulting in relatively high effi- 
ciency because the transmitter can 
operate continuously at full power 
output. The amount of deviation in 
frequency above and below the as- 
signed resting frequency is at each 
instant proportional to the amplitude 
of the audio or other signal being trans- 
mitted. The number of complete 
deviations per second above and below 
the resting frequency corresponds at 
each instant to the frequency of the 
audio or other signal being trans- 
mitted. The system is practically free 
of atmospheric and man-made inter- 
ference, and there is little or no inter- 
ference between stations; hence it can 
transmit a greater volume range and 
wider audio-frequency range than 
is being done with comparable ampli- 
tude-modulation systems. Frequenoy- 
modulation-station assignments are 
made in ultrahigh-frequoncy bands be- 
cause each station requires a band 
width of about 100 kilocycles. At 
these frequencies, the range of a sta- 
tion is limited to about 100 miles. 
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frequency monitor An instrument for 
indicating the amount of deviation of 
the carrier frequency of a transmitter 
from its assign^ value. 

frequency multiplier A frequency 
changer used to multiply by an integer 
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the frequency of an alternating cur- 
rent. It may be a vacuum-tube 
amplifier stage or a rotating machine. 

frequency range In a transmission sys- 
tem, the frequency band including 
those frequencies at which the system 
is able to transmit power without 
attenuating it more than an arbitrarily 
specified amount. 

frequency record A phonograph record 
on which various frequencies through- 
out a desired audio-frequency range 
have been recorded for test purposes. 

frequency regulator A device that func- 
tions to maintain the frequency of a 
generator at a predetermined value. 

frequency relay A relay that is actuated 
by a change in frequency. 

frequency response A rating indicating 
the range over which a circuit or device 
handles all frequencies uniformly. 
Thus, a loudspeaker may have an 
essentially flat response between 100 
and 6,000 cycles. 

frequency-response curve A graph 
showing the frequency response of a 
radio part, circuit, or system. 

frequency run A scries of tests made to 
determine the frcqueiM'-y-rosponse char- 
acteristic of a transmission line, circuit, 
or device. 

frequency separator In a television re- 
ceiver, tlie stage or circuit that sepa- 
rates the horizontal synchronizing 
impulses from the vortical synchro- 
nizing impulses. 

frequency shift A change in the fre- 
queiHiy of a radio transmitter or 
oscillator. 

frequency-shift transmission A system 
of automatic code transmission and 
reception that shifts the carrier fre- 
quency back and forth between two 
distinct frequencies to designate mark 
and space, instciul of keying the carrier 
on and off. It provides the advantages 
of frequency modulation over ampli- 
tude modulation for telegraph, tele- 
type, facsinnlc, and radiophotograph 
signals without the usual increase 
in bandwidth. 
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frequency stability 1. The ability of a 
radio transmitter to maintain its as- 
signed carrier frequency. Usually ex- 
pressed as a percentage deviation from 
the assigned frequency value. 2. The 
ability of an oscillator to maintain the 
output frequency to which it is initially 
adjusted. 

frequency standard A stable low-fre- 
quency oscillator used for frequency 
calibration. It usually generates^ a 
fundamental frequency of 50 or 100 kilo- 
cycles with a high degree of accuracy, 
and harmonics of this fundamental are 
used to provide reference points for 
checking, 60 or 100 kilocycles apart, 
throughout the radio speciaum. 

frequency swing In frequency modula- 
tion, the instantaneous departure of 
the carrier frequency from the center 
frequency, resulting in modulation. 

frequency tolerance In a radio trans- 
mitter, the extent to which the fre- 
quency of the transmitter may be 
permitted to vary above or below the 
assigned carrier frequency. 

frequency tripler A vacuum-tube stage 
having a resonant plate circuit that is 
tuned to the third harmonic of the 
input frequency. The output signal 
has three times the frequency of the 
input signal. Used in radio trans- 
mitters when it is undesirable or 
impossible to operate a crystal oscil- 
lator or master oscillator at the final 
high frequency required. 

frequency-type telemeter A telemeter 
that employs frequency as the trans- 
lating means. 

frequency-wavelength relation For 
radio waves, the frequency in cycles is 
approximately equal to 300,000,000 
divided by the wavelength in meters. 
The wavelength in meters is approxi- 
mately equal to 300,000,000 divided 
by frequency in cycles, or to 300 
divided by frequency in megacycles. 

fresnel A little-used unit of frequency, 
equal to 10 cycles per second. 

Fresnel lens A thin lens constructed to 
have the optical properties of a much 
thicker lens. 



Cross-section view of Fresnel lens. 


Fresnel’s equation An expression for 
the loss of light at a junction of two 
transparent media, as at a glass-air 
junction. 

frictional loss Loss of energy due to 
friction between moving parts. 

friction tape Cotton tape impregnated 
with a sticky moisture-repellent com- 
pound. It is used chiefly to hold 
rubber-tape insulation in position over 
a joint or splice. Friction tape itself 
has relatively poor insulating qualities. 

fringe effect The extension of the elec- 
trostatic field of an air capacitor out- 
side the space between its plates. 

fringe howl A squeal or howl heard 
when some circuit in a receiver is on 
the verge of oscillation. 

Frolich equation An empirical (experi- 
mentally produced) formula for mag- 
netic induction B in terms of magnetic 
intensity //, in which a and h are con- 
stants: B = H/a -j- hll. It is ap- 
proximately valid as saturation is 
approached. 

front-to-back ratio The ratio of the 
effectiveness of a directional antenna 
toward the front and toward the roar. 

ft Abbreviation for foot or feet. 

ft-c Abbreviation for foot-candle. 

ft-L Abbreviation for foot-Lainbcrt. 

ft-lb Abbreviation for foot-pound. 

full-duplex operation SimultanoouH 
operation of a telegraph system in 
opposite directions. 

fuU load The greatest load that a inti- 
chine or piece of equipment is designeri 
to carry under specified conditions. 
Any additional load is an overload. 

full-wave rectification Kectification in 
which both halves of eacii alternating- 
(mrrent cycle are transmitted as 
unidirectional current. 
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fill] -wave rectifier A 
double-element recti- 
fier that allows uni- 
directional current to 
pass to the load cir- 
cuit during each 
half-cycle of the 
alternating-current 
supply; one element 
functions during posi- 
tive half-cycles and 
the other during nega- 
tive half-cycles. 

fundamental The 
lowest frequency 
component of a com- 
plex vibration, sound, 
tone, or electrical 
sign^. 



Full- wa VO rectifier 
tube. 


fundamental frequency The lowest com- 
ponent frequency of a periodic (oscil- 
lating or recurring) wave or quantity. 
Mathematically, it is the greatest 
common divisor of the component 
frequencies. 
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opens the circuit automatically during 
a serious overload and thereby pre- 
vents damage to parts in the circuit. 

fuse block An insulating base on which 
are mounted fuse clips or other con- 
tacts for holding fuses. 


fuse clip A spring contact for holding 
a cartridge fuse in position and pro- 
viding a connection. 


fundamental harmonic That component 
of a periodic quantity which has the 
lowest frequency. 

fundamental units Those units which 
are selected to serve as the basis of 
an absolute system of units. They 
are of necessity arbitrarily chosen. 
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fundamental wavelength The wave- 
length corresponding to the funda- 
mental frequency. In an antenna, the 
fundamental wavelength corresponds 
to the lowest resonant frequency of the 
antenna alone, without added induc- 
tance or capacitance. 

fuse A protective device containing a 
short length of special wire that melts 
or breaks when the current through it 
exceeds the rated value for a definite 
period of time. A fuse is always in- 
serted in series with a circuit so that it 



Fused connector. 


fused quartz A glasslike insulating 
material having exceptionally good 
insulating, heat-rcssisting, and acid- 
resisting properties. It is made in a 
transparent form (even clearer than 
glass) by melting crushed crystals 
of natural quartz, and is made in a 
translucent form (cloudy duo to 
millions of tiny bubbles) by melting 
a certain typo of quartz sand. 

fuse link That part of a fuse whi(ih 
carries the current of the circuit, and 
part or all of whi(^h melts when the cur- 
rent exceeds a prodotennined value. 

fuse wire Wire made from an alloy that 
melts at a rcdatively low teiiiporature. 
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G Designation for a generator or the 
grid of a tube. 

G Letter symbol for conductance. 

g Abbreviation for gram. 

Gm Designation for the mutual con- 
ductance of a vacuum tube. 

gage 1. An instrument for measuring 
the state of a phenomenon, as a wind 
gage, oil gage, steam gage, etc. 2. A 
device for determining whether a spec- 
ified dimension is within specified 
limits. An alternate spelling is gauge. 

gain The ratio of output voltage, cur- 
rent, or power in an amplifier stage or 
system to the input voltage, current, 
or power respectively; usually ex- 
pressed in decibels. Increasing the 
gain means increasing output signal 
strength and increasing the volume 
of sound produced by the loudspeaker. 

gain control 1. A volume control so 
connected that it can be made to 
change the over-all gain of an amplifier. 
2. Any volume control. 

gain of an antenna A rating used in 
comparing one transmitting or receiv- 
ing antenna with another. It is the 
ratio of the signal power one antenna 
produces at the receiver input termi- 
nals to that produced by the other, 
with the transmitted power level 
remaining fixed. 

galena A crystalline form of lead sul- 
phide, a bluish gray mineral, often used 
as the crystal in a crystal detector. 

galvanic A term used at one time for 
electricity flowing as a current resulting 
from chemical action, to distinguish it 
from electrostatic phenomena. The 
term comes from the name of L, Galvani 
of Bologna (1737-1798). 

galvanic cell An electrolytic cell that is 
capable of producing electric energy by 
electrochemical action. 


galvanic current A steady unidirec- 
tional current, such as ordinary direct 
current. Used in electrobiology. 

galvanism The therapeutic use of direct 
current. 

galvanometer An instrument for meas- 
uring or indicating a small electric 
current or some fimction of the current 
by means of mechanical motion result- 
ing from electromagnetic forces set up 
by the current. Its scale usually indi- 
cates relative deflection, and the actual 
current value must be calculated. One 
type consists essentially of a coil of 
wire suspended in a permanent mag- 
netic field in such a way that it is free 
to rotate. Used in electrical recorders, 
in the variable-area type of sound-on- 
film recorder, and for measuring pur- 
poses in laboratories. 



Mirror galvanometer, deaigned for wull 
mounting. 

galvanometer constant The number by 
which a certain ftmetion of the reading 
of a galvanometer must be multiplied 
to obtain the current value in ordinary 
units. /' 

galvanometer shunt A resistor con- 
nected in parallel with a galvanometer 
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to reduce its sensitivity under certain 
conditions. It allows only a known 
fraction of the current to pass through 
the galvanometer. 

galvanotaxis The tendency of a plant 
or other living organism to move or 
arrange itself in a medium so that its 
axis bears a certain relation to the 
direction of the electric current in the 
medium. 

galvanotropism The tendency of a plant 
or other organism to grow, turn, or 
move in a certain relation with an 
electric current. 

gamma 1. A unit of magnetic intensity, 
equal to 10“® oersted, used in connec- 
tion with very weak magnetic fields 
such as those superposed on the earth’s 
magnetic field by local or transient 
causes. 2. A definite numerical indi- 
cation of the degree of contrast in a 
photograph, facsimile reproduction, 
or received television picture. 

gamma ray A type of ray emitted by 
certain radioactive substances, having 
a shorter wavelength than X rays but 
similarly used in the treatment of 
cancer. Gamma-ray wavelengths are 
of the order of 10"® millimeter and 
are thought to bo of nuclear origin. 
Gamma rays are not deflected by a 
magnetic field. They are the most 
penetrating of the throe principal 
types of rays given off by radioactive 
bodies, and are more penetrating than 
X rays. 

gang capacitor Two or more variable 
capacitors coupled mechanically so 
they can be adjusted simultaneously 
by a single control. 

gang control Control of a number of 
similar pieces of apparatus simul- 
taneously with one adjusting knob or 
device. 

gang switch A number of switches 
mechanically coupled for simultaneous 
operation but connected to different 
circuits. In one common form, two 
or more rotary switches are mounted 
on the same shaft for operation by a 
single control. 



Gang tuning capacitor. 

gang tuning capacitor Two or more 
variable tuning capacitors mounted on 
the same shaft and connected into 
successive amplifier stages so that all 
stages can be tuned simultaneously 
by a single control. A trimmer capac- 
itor is usually connected in series or 
in parallel with each capacitor section 
to permit fine adjustment in order that 
all sc^ctions will be as accurate as if 
individually controlled. 

gap That portion of a magnetic circuit 
which do(is not contain ferromagnetic 
material, such as an air gap. 

gap arrester A typo of lightning arrester 
in which there arc a number of air 
gaps in scries between cylinders or 
cones of a metal, such as zinc, which 
is not liable to arcing. 

gas amplification factor In a phototube, 
the factor of increase in the sensitivity 
of the tube due solely to the ionization 
of the contained gas. 

gas current Gurrent flowing to an elec- 
trode and e()mpoH(^d entirely of positive 
ions prodiKJod as a nisult of gas ioniza- 
tion by an ele(‘.troii current flowing 
between other electrodes. 

gas detector An instrument that detects 
the presence of inflammable or other 
gases and oporatcis relays or gives 
other warning. In one type, a heated 
filament in a porous vessel bums up 
any inflammable gas that outers, caus- 
ing a reduction in pn^asuro that actu- 
ates contacts on a diiq>hragm. 

gas-electric drive A powcr-convorsion 
system in which a gasoline engine 
drives an electric generator that in 
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turn supplies power to electric driving 
motors. 

gaseous conduction The flow of elec- 
tricity through a gas due to ionization 
of the gas by collision of electrons with 
gas molecules. The electrons are set 
in motion by a suitably high voltage 
applied between electrodes in the gas. 

gaseous rectifier A gas-filled electron- 
tube rectifier. 

gaseous tube A. gas tube. 

gas-filled cable A telephone or power 
cable containing gas under pressure 
for insulating purposes and to keep 
out moisture. 

gas-filled lamp A tungsten-filament 
lamp containing nitrogen or an inert 
gas such as argon; the gas is at about 
atmospheric pressure when the lamp 
is hot. The gas prevents disintegra- 
tion of the filament and consequent 
blackening of the inside of the bulb. 

gas-filled thyratron A thyratron tube 
having no mercury, being fidled instead 
with xenon (as in the typo 2D21) or 
some other gas. It may be moimted 
in any position, with no restriction on 
motion while in operation. 

gas-filled tube rectifier A rectifier in 
which rectification is accompanied by 
the ionization caused by a umidircc- 
tional flow of electrons from a heated 
electrode within an enclosed space 
containing an inert gas. 

gas focusing Tocusing of the electron 
beam in a cathode-ray tube by varying 
the filament voltage and temperature, 
thereby changing the radial electro- 
static focusing field that is auto- 
matically produced by accumulations 
of positive ions in the tube. Also 
called ionic focusing. 

gas magnification The ratio of increase 
in current through a phototube due to 
ionization of the gas in the tube. 

gas phototube A phototube into which 
a quantity of gas has been introduced 
after evacuation, usually for the pur- 
pose of increasing its sensitivity. In a 
vacuum phototube, no appreciable gas 
is present. 


gassing 1. The evolution of gases from 
one or more of the electrodes during 
electrolysis. 2. Liberal production of 
gas in a storage battery when the 
charging current is continued after the 
battery is completely charged. 

gassy tube A vacuum tube containing 
sufficient gas to affect its electrical 
performance, sometimes permitting 
effective use as a detector but not as 
an amplifier. 

gas tube An electron tube in which the 
pressure of the contained gas or vapor 
is such as to affect substantially the 
electrical characteristics of the tube. 
Ionization of the gas molecules gives 
greatly increased current flow. 

gas X-ray tube An X-ray tube in which 
the emission of electrons from the 
cathode is produced by positive ion 
bombardment. 

gating The application of a voltage to 
the cathode or grid of a cathode-ray 
tube to sensitize it only during the 
sweep time. In a television receiver 
this is done by the blanking pulse. 

gauge Alternate spelling of gage. 

gauss The centimeter-gram-sccond elec- 
tromagnetic unit of magnetic induc- 
tion. It is based on the equation 
E = BlVf in which E is electromotive 
force in abvolts induced in a conductor 
of length I centimeters moving with 
a velocity of V centimeters jxt second 
through a magnetic field having a mag- 
netic induction B in gausses; the throe 
factors are mutually perpendicular. 
This name was establislied by the 
International Electrotechnical (bui- 
mission in 1930. Before that time, 
the gauss was the centinuder-gram- 
second electromagnetic unit of magnetic 
intensity. 

Gauss’s theorem The integral over any 
closed surface of the normal component 
of the electrical displacement is equal 
to the electric charge within the 
surface. 

Geiger-MuUer counter A counting tube 
consisting of a metallic cylitidrical 
sheath having a slender wire running 
axially through its center. Used for 
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detecting and counting ionized par- 
ticles in the air. Also called Oeiger 
counter, 

Geissler cUscharge The broken-up lumi- 
nous discharge seen in a Geissler tube 
when the gas pressure is below about 
0.01 atmosphere. 



Ciciaalor tubes made in a variety of (lesigns 
with varioi^ typos of giusa to show the effect 
of design and glass on illumination. 


Geissler tube two-clectrodo dis- 

charge tube giving a luminous glow 
at low pressures. The electrodes are 
at opposite ends of the tube. "I'he 
Geissler tube is the early laboratory 
version of modem neon signs. 



Gonomotor. 


genemotor A refinement of the dyno- 
motor, consisting essentially of a 
double-armature higli-voltago direct- 
current g(merator in which the addi- 
tional winding operates as a driving 
motor from a 6-, 12-, or 32-volt bat- 
tery. It may deliver direct voltages 
ranging from 300 to over 1,000 volts, 
depending upon size. Designed espe- 
cially for automobile receivers and 
transmitters, sound tmeks, and similar 
mobile applications. Normal efiiciency 
is about 50 per cent, and voltage 
regulation is comparable to that of 
alternating-current power packs. 
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Electronic generator for high-froquoncy 
heating. 

generator ^ 1. A machine that changes 
mechanical energy into electrical en- 
ergy. 2. A rotating machine con- 
sisting essentially of a large number 
of conductors mounted on an armature 
that is rotated in a magnetic field 
produced by field coils. In a series 
generator, the armature, field, and 
load are all in scries. In a shunt 
generator, the armature, field, and 
load are all in parallel. In a compound 
generator, there are two fields, one in 
series with the armature and the 
other ill parallel with the armature. 
3. A vacuum-tube oscillator or any 
other iionrotating dcvic^o that generates 
an alternating voltage at a desired 
frequency wlum energized with direct- 
current or low-fr(iqiien(?y alternating- 
currcuit power. I'ho oscillators used 
to produce large amounts of radio- 
froquen<?y power for high-frequenej' 



Altorimtiug-curreiit geuerator using a single 
lugh-strougth perniauent magnet as the rotor. 
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heating purposes are commonly called 
generators. 4. In wave-guide work, 
an arrangement of an oscillator, a 
resonating cavity, and a launching 
device that together serve to introduce 
a desired wave into a guide. The 
oscillator may he either inside or 
outside the cavity. The generator 
may employ a Barkhausen oscillator, a 
special built-in triode with feedback, a 
magnetron, or a velocity-modulated 
tube such as a klystron. 

geoelectric methods Investigation of 
the properties of the crust of the earth 
by observing the distribution of 
electric potential of the magnetic 
field in the earth. 

geomagnetic surveying Determination 
of the position of mineral deposits in 
the earth by means of magnetic 
measurements. 

geometric mean The square root of the 
product of two quantities. 


than the desired signal. It is elimi- 
nated by using a directional receiving 
antenna adjusted to receive signals 
over only one path. 

gilbert The unit of magnetomotive 
force in the centimeter-gram-second 
electromagnetic system. The value 
of the magnetomotive force in gilberts 
in any magnetic circuit is equal to 
the line integral around the circuit 
of the magnetic intensity in oersteds, 
with length being in centimeters. 
One gilbert is equivalent to 0.7956 
ampere-tum. 

gilberts per centimeter The practical 
centimeter-gram-sccond unit of mag- 
netic intensity. It corresponds to 
volts per centimeter for electric poten- 
tial gradient. Gilberts per centimeter 
are the same as oersteds. 

Gill-Morrel oscillator A form of Bark- 
hausen oscillator, with its frequency 
controlled externally to the tube. 


geophysics That branch of science 
which deals with factors affecting 
the structure of the earth. Thus 
geophysical prospecting utilizes knowl- 
edge of the earth’s structure as a guide 
for locating oil deposits. 

Georgi units Units in the meter- 
kilogram-second electromagnetic sys- 
tem of units, based on the meter, 
kilogram, and second as fundamental 
units. 

German silver A silver-white alloy 
consisting essentially of copper, zinc, 
and nickel. Now usually called nickel 
siber. 


getter A volatile metal like magnesium, 
vaporized inside a vacuum tube and 
allowed to deposit on the glass walls 
to remove traces of gas remaining after 
evacuation. The silvery film on the 
inside of the glass bulb of a vacuum 
tube, usually near the base, is due to 
vaporization of the getter. 

ghost image In television, an undesired 
duplicate image ofiset a short distance 
toward the right from the desired 
image. It is due to reception of a 
reflected signal traveling over a longer 
path and hence arriving slightly later 


Giorgi system The meter-kilogram-8e(!- 
ond electromagnetic system of units, 
named in honor of its original pro- 
ponent. 


I^ass-plate capacitor A high-voltage 
capacitor in which the metal plates 
are separated by shoots of glass serving 
as the dielectric, with tlxe compl(‘t(» 
assembly generally immorsod in oil. 


glass-type tube A vacu- 
mn tube having a glass 
envelope or bulb. 

glide-path localizer 
That part of an instm- 
ment-landing system 
for aircraft that pro- 
vides an indication of 
altitude to the pilot 
coming in to a landing 
without benefit of visu- 
al contact with the 

ground Tho official okHa-typotulm. 
OAA mstrument-liind- 
ing system utilizes an equisignal glide 
path produced by a transmitter operat- 
ing at about 300 megacycles and pro- 
ducing a radiation pattern that acts 
with the runway localizer pattx^rn to 
create in space a recognizable glide path 
for a blind landing. 
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GOBO 


glossmeter An instrument, often photo- 
electric, for measuring the ratio of the 
light reflected from a surface in a 
definite direction to the total light 
reflected in all directions. 

glow discharge A silent luminous dis- 
charge of electricity through a gas, 
without sparks. In a phototube, a 
glow discharge indicates excessive 
ionization and excessive current. 

glow-discharge tube A vacuum tube 
in which conduction is chiefly by 
ions moving in a glow discharge be- 
tween electrodes. 

glow-discharge microphone A micro- 
phone in which the action of sound 
waves on the current forming a 
glow discharge between two electrodes 
causes corresponding variations in 
the current. 

glow-discharge voltage regulator A gas 
tube that varies in resistance between 
about 5,000 and 30,000 ohms, depend- 
ing on the value of the applicjd voltage. 
It is used to maintain the supply 
voltage constant for critical tul)es 
in radio equipment, such as for 
oscillator tubes or for amplifier tubes 
in measuring instruments. 



Glow lamp UHod iti early inochunicul icloviHiou 
systoma (loft) und modern glow lampH (right). 


glow lamp 1. A lamp in which light 
is produced by a glow discharge be- 
tween two ele<*.trodcs in an evacuated 
envelope into which a small quantity 
of gas or vapor luis been introduced. 
It does not provide r<^cti^i(^at^on- 
Keoii tubing and inereury-vapor lamps 
arc examples. Noon gives a reddish- 
orange glow, mercury vapor gives a 
blue glow, and argon gives a purple 
glow. 2. A gfis-<lischarge tub(^ serving 
as a concentrated source of light whoso 
brightness varies in proportion to 
current flow. When an audio-fre- 


quency signal is combined with the 
lamp current, the brightness of the 
glow discharge varies in accordance 
with the audio-frequency signal varia- 
tions. Used in variable-density sound- 
on-film recording and in mechanical 
television systems. 

glow potential The voltage at which 
a glow discharge begins in a gas-filled 
electronic tube as the voltage is 
gradually increased. 

glow switch A small gas-discharge tube 
consisting of a pair of contacts, one 
actuated by a bimetallic strip, in a 
glass bulb containing a rare gas such 
as neon or argon. The tube and an 
inductance are connected in series 
with a fluorescent lamp for starting 
purposes. In starting, a glow dis- 
charge heats the thermostatic strip 
and bends it to close the switch 
contacts. Those apply filament cur- 
rent to the fluorescent lamp. The 
thermostatic strip cools quickly, its 
contacts open, and the resulting 
inductive surge strikes the arc in the 
lamp. If the arc docs not strike the 
fli'Bt time, the contacts quickly open 
and close again automatically until 
it does start. 

glow tube A cold-cathode gas-dischargo 
tul>e in which no means i» provided 
for controlling the unidirectional cur- 
rent flow. I^xami)l(iH arc the BH 
re(?tificr tube and the more mod(irn 
0Z4 cold-cathode gaB(M>iiB rectifier. 

GMT Abbreviation for Greenwich 
Mean Time. 

gad Al>breviation for ground. 

gaomonic projection A method of geo- 
m(>itric proj(jction of the surface of a 
sphere onto a plane touching the 
si)h(^re, ])y meatjs of radials from 
the ctuiter of the sphere. Used in the 
intc^rpndation of X-ray diffraction 
pat,t(‘rnH of crystals. Also used for 
the construction of <iertain navigational 
<*.harts. 

gobo 1. A black or dark shoot of 
wallboard or similar material used to 
siiield the lens of a t<devisiou camera 
from near-by lights. 2. A sheet of 



GOLD 


sound-absorbing material used to shield 
a microphone from sounds arriving 
in a certain direction. 

gold A precious metal used in some 
delicate electric instruments, as in 
the gold-leaf electroscope. Also used 
for electroplating radio parts tha.t 
must withstand severe corrosive condi- 
tions such as exist in the tropics. 

gold-leaf electroscope An apparatus in 
which two pieces of gold leaf are joined 
at their upper ends and suspended 
inside an insulating support such as a 
glass jar. The loaves spread out 
owing to repulsion of like charges 
when a charge is applied to the terminal 
^connected to the leaves. 

Goldschmidt alternator A rotating ma- 
chine emplo 3 dng oscillating circuits 
in connection with both the field 
and the armature to introduce har- 
monics of the fundamental generated 
frequency. Interaction between sta- 
tor and rotor harmonics gives a 
cumulative effect, providing very high 
radio frequencies. Used as a trans- 
mitter in the early days of radio. 

goniometer An instruinent for meas- 
uring angles. In radio, it takes the 
form of a directional antenna system 
and associated apparatus used for 
determining the direction or angle 
at which signals are arriving from a 
radio transmitting station. In an- 
other form, it is used in connection 
with an X-ray tube to measure the 
angular positions of the different 
axes in quartz crystals, 

gradation The scale of tonal values 
in a reproduced image or photograph. 

gradient The rate at which a variable 
quantity increases or decreases. Thus, 
potential gradient is the difference of 
potential per unit length along a 
conductor or through a dielectric. 

gram A metric unit of mass, originally 
defined as the mass of one cubic 
centimeter of pure water at 4° centi- 
grade. One gram is equal to one- 
thousandth of a kilogram. There 
are about 28.4 grams in 1 ounce. 


gram atom That mass of an element 
which, in grams, is numerically equal 
to the atomic mass of the element. A 
gram atom of any clement thus 
contains the same number of atoms 
(about 6.06 X 10« atoms, which is 
Avogadro^s number). 

Gramme ring An armature constructed 
in the form of a ring of iron around 
which the coils are wound. Each 
turn is tapped at the small diameter 
of the ring and connected to a commu- 
tator segment. Introduced by 23. T. 
Gramme in 1870 for motors and 
generators. 

gram molecule That mass of a pure 
substance which, in grams, is numeri- 
cally equal to the molecular mass of 
the substance. The gram molecule 
of every pure substance thus contains 
the same number of molecules (about 
6.06 X 10*® molecules, which is Avo- 
gadro's number). Also called mol 
or mole. 

granular carbon Small particles of car- 
bon, used in carbon microphones. 

graph A pictorial presentation of the 
relation between two or more variable 
(luantities, such as between an applied 
voltage and the current it prodtu^es 
in a circuit. 

graphical analysis The use of diagrams 
and graphical methods to obtain 
operating data and answers to scientifu*# 
and mathematical problems. 

graphical integration The use of graph- 
ical methods to obtain the average 
value, over a chosen period of time, 
of a varying quantity such as voltage 
or current. 

graphic instrument Any instrument 
that makes a continuous record of its 
indications on a traveling paper chart 
by moans of a pen or other marking 
device attached to its moving system. 

graphite A finely divided form of 
carbon, used as a lubricant, and sonu^- 
times also in the construction of carbon 
resistance elements. 

grass A pattern resembling blades 
of grass, superimposed on a cathode- 
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GRID CLIP 


ray tube trace due to noise picked up 
by the radio receiver feeding the 
cathode-ray tube. 

grating A device for spreading out 
light or other radiation by interference 
between waves emerging from fine 
parallel slits in a plate or from narrow 
parallel reflecting surfaces made by 
ruling grooves on polished metal. 
Often called diffrcu'Uoih grating. 

grating constant The distance between 
adjacent rulings on a diffraction 
grating. 


Typical dotihlc gratitipEK of Knitiup; convoriura 
used in wave guidon. That at tiic left con- 
verts Hhi waves to //o,i waves an<l vice versa, 
while that at the right serves similarly for 
and //o.i waves. 

grating converter A wave convertor 
consisting of a double grating posi- 
tioned just ahead of a coaxial sheet 
grating in a circular wave guide. The 
double grating is ossontinUy the result 
of superimposing one wire grating on 
another, with one grating conforming 
to the pattern of tlio arriving wave 
and the other to the pattern of the 
converted wave. 

GrUtz rectifier An arrangement of four 
electrolytic re<^tifi(irs p(^r phase, con- 
nected into bridge circuits for full- 
wave rcctific-ation. 

gravity cell A primary cell in which 
two electrolytes arc kept separate by 
their difforonco in specific gravity. It 
is a modification of tlie Daniell cell, 
and is now obsolete. 

grease-spot photometer A photometer 
employing a spot of grease on a screen. 
The spot appears to vanish when both 
sides of the scriwn ani e(iually illumi- 
nated. Also called Bunsen photoimicr. 

Grenz rays X rays producocl at the 
long-wavelength end of the X-ray 
spectrum, involving wavelengths of 
the order of 1 to 10 angstroms. The 


tubes for producing these rays oper- 
ate at relatively low voltages, from 
5,000 to 15,000 volts, and must have 
special windows of a material such 
as Lindemann glass through which the 
X rays can pass, since they are 
absorbed by ordinary glasses. These 
rays are used in superficial skin 
therapy and to some extent in ex- 
tremely low-voltage radiography of 
flowers, insects, botanical specimens, 
etc. 

grid 1. An electrode having one or more 
openings for the passage of electrons or 
ions. It goncTally consists of a wire 
spiral or mesh positioned between the 
cathode and anode of an electron 
tube, and controls the flow of electrons 
from (cathode to anode. 2. The metal- 
lic framework (usually lead) of the 
electrodes or plates of a storage 
battery. 3. A network of high-voltage 
tninsmission lines interconnecting sev- 
eral power stations. 

grid bias The direct voltage used to 
make the control grid of a vacuum tube 
negative with respect to the cathode 
and provide the desired operating 
point. Also willed C bias. 

grid-bias cell A bias cell used in the 
grid circuiit of a vatuium tube to make 
the grid negative with respect to the 
cathode. It pr(>vi(l<^s a voltage but 
cannot supply appreciable current. 

grid capacitor A small capacitor, usually 
mica, uhcmI in the grid circuit of a 
vacuum tube. 

grid-cathode capacitance ''l''he direct 
capacitiince between the gri<l a.n<l the 
cathode in a vacuum tube. Des- 
ignated Cgk- 

grid characteristic The curve obtaino<l 
by plotting grid-voltage values of a 
vacuum tube as abscissas against grid- 
current values us ordinates on a graph, 

grid circuit Tlio <nrcuit connected be- 
tween the grid and (uithodc of a 
vacuum tube, forming the input 
circuit of the tube. 

grid clip A spring clip used to make a 
coniioction to the top cap terminal on 
some vacuum tubes. 
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GRID CONDUQANCE 



Grid clips. 


grid conductance The inphase compo- 
nent of the alternating grid current 
divided by the alternating grid volt- 
age, all other electrode voltages being 
maintained constant. 

grid-controlled rectifier A triode mer- 
cury-vapor rectifier tube in which the 
grid determines the instant during 
each cycle when plate current starts 
to flow, but does not determine how 
much current will flow. 

grid-control tube A mercury-vapor- 
fUled thermionic vacuum tube having 
an external grid control. 

grid current The current passing to or 
from a grid through space inside a 
vacuum tube. 

grid detection Detection taking place 
due to the action of the grid circxiit 
of a vacuum tube, as in a grid-leak 
capacitor detector. 

grid-dip oscillator A vacuum-tube oscil- 
lator having in its ^d circuit a 
sensitive current-indicating meter that 
dips (reads lower grid current) when 
energy is drawn from the oscillator, 
as by a coupled resonant circuit tuned 
to the oscillator frequency. 

grid driving power The average product 
of the grid current and the alternating 
component of grid voltage over a 
complete cycle. This includes both 
grid dissipation and power supply to 
the biasing device. 

grid emission Electron or ion emission 
from a grid in a vacuum tube. 

grid-^ow tube A cold-cathode gas- 
discharge tube in which one or more 
electrodes are employed to control 
electrostatically (with grids) the start- 
ing of the unidirectional current flow. 
During operation, there is a luminous 
glow near the electrodes due to 
ionization of the gas. 



Construction of grid-glow tube. 


grid leak A resistor used in the grid 
circuit of a vacuum tube to provide a 
discharge path for the grid coupling 
capacitor. The value of the resistor 
determines the average value of the 
developed grid bias. 


grid-leak capacitor detector 
detector circuit in which 
quency voltage developed 
grid resistor by the • 
flow of modulated 
radio-frequency 
grid current 
through that re- 
sistor causes 
corresponding 
audio-frequency 
plate-current changes. 


A type of 
audio-fre- 
across a 



Grid-lottk oapuoitor- 
dotcctor oirouit. 


The circuit 
provides square-law detection with high 
sensitivity on weak signals and linear 
detection on strong signals. Identified 
by a pid leak (grid resistor) and grid 
capacitor in the grid circuit. 


grid limiting Limiting the positive grid 
voltage of a vacuum-tube circuit by 
means of a high-resistance grid resistor. 


grid modulation Modulation produced 
by introduction of tho modulating 
wave into any of the grid cir(5uitH 
of any tube in which tho carrier- 
frequency wave is present. 


grid-plate capacitance The direct ca- 
pacitance between the grid and i.ho 
plate in a vacuum tube. Designated 


grid-plate transconductance Mutual 
conductance, which is the ratio of 
plate-current changes to grid-voltage 
changes. 
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GROUND DIELECTRIC CONSTANT 


grid-pool tank A grid-pool tube having 
a heavy metal envelope somewhat 
resembling a tank in appearance. 

grid-pool tube A gas-discharge tube 
with a pool-type cathode (liquid or 
solid) in which one or more electrodes 
are provided for controlling electro- 
statically the starting of the unidirec- 
tional current flow. Sometimes called 
a grid-pool tank when it has a metal 
envelope. 

grid return That portion of a grid 
circuit which completes the electrical 
path from the grid to the cathode. 

grid suppressor A resistor connected 
between the control grid and the tuned 
portion of the grid circuit of a radio- 
frequency amplifier to prevent parasitic 
oscillation due to feedback through 
the grid-plate capacitance. 

grid swing The total variation in grid- 
cathode voltage, from the positive 
peak to the negative peak of the ap- 
plied signal voltage. The grid awing 
is thus equal to twice the peak value of 
the applied signal voltage. 

grid voltage The voltage between a grid 
and the cathode. 

grid-volt^e supply The means for 
supplying a potential to the grid of a 
thermionic vacuum tube with proper 
regulation. It usually (jauH<^« the 
grid to bo negative with respect to the 
cathode. 

grille An ornamental arrangement of 
wood, metal, or plastic bars placed 
across the front of a loudspoakcu in a 
cabinet. 

grille cloth A loosely wovcni cloth 
stretched across the front of a loud- 
speaker in a radio receiver <^abinet 
to keep dust out of the lou(lsp<uiker 
and improve the appearance. Sound 
waves are not appreciably impeded 
by the cloth. 

grommet An insulating washer, usually 
made of rubber or a plastic matoriai, 
inserted in a chassis or panel hole to 
prevent a wire from touching the 
sides of the cluissis or panel through 
which it must pass. 



Oroiiiiuets. 


groove The track cut in a phonograph 
record or other medium by the stylus 
during sound recording, or the track 
in which a phonograph needle rides 
during playback. 

ground 1. A conducting connection, 
intentional or accidental, between an 
electric circuit or equipment and the 
earth or some conducting body serving 
in place of the earth. 2. The chassis 
of a receiver when it is connected to 
groimd or is at zero radio-frequency 
potential with respect to ground. 

ground absorption Loss of power occur- 
ring during the transmission of radio 
waves due to dissipation in the ground. 

ground-air radio frequency A frequency 
specified or agrcicd upon for trans- 
missions from an aircraft station to an 
aeronautical ground stiition. Trans- 
iiiissions in the opposite direction use 
an air-grouiul radio froqueucy. 



C] round (daxup. 


ground clamp A (damp used for con- 
iKudbig Jignuimiing conductor (ground 
wire) to a grounded object such as a 
water pipc^ or a metal stake driven 
into the ground. 

ground current Any current flowing 
in tlio earth. 

groimd dielectric constant The dielec- 
tric (sonstant of the earth at a given 
location. 
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GROUNDED 


grounded Connected to earth or to 
some conducting body that serves in 
place of the earth. The British term 
is earthed. 

grounded circuit A circuit in which one 
conductor or point, usually the middle 
wire or neutral point of transformer 
or generator connections, is inten- 
tionally grounded either solidly or 
through a current-limiting device. 

grounded parts Those parts which are 
so connected that they are sub- 
stantially at the same potential as the 
earth when the installation is complete. 

grounded shunt-excited vertical radiator 
A vertical transmitting antenna having 
its lower end grounded directly, with 
the transmission line terminated on the 
antenna a short distance above ground. 

ground equalizer inductors Coils having 
relatively low inductance, inserted in 
the ground circuit going to one or more 
of the grounding points of an antezuia 
to distribute the current to the various 
points in any desired manner. 

ground glass A pane of glass that has 
been roughened by grinding with emery 
powder or by sandblasting, used for 
making camera focusing screens and 
for diffusing lights. 

ground outlet An outlet equipped with a 
receptacle of the polarity type (per- 
mitting insertion of a plug in one 
position only) and having in addition 
a grounded contact to which the 
grounding conductor of a portable 
electric appliance may be connected. 

grotmd plane antenna A vertical an- 
tenna combined with a turnstile 
element to lower the angle of radiation, 
and having a concentric base support 
and center conductor that together 
serve to place the antenna at ground 
potential even though it may be 
located several wavelengths above- 
ground. The arrangement also pro- 
vides exact impedance matching to 
coaxial transmission lines commercially 
available, so that the entire antenna 
acts os a pure resistance at the operat- 
ing frequency. 



tion of turnstile eloment D to a high-frequoncy 
vertical antenna La having a motallic support 
L and a center conductor La acting as an 
inductance, with the combination being fed 
by a coaxial transmission line running outside 
tlie support. 

ground potential Zero potential with 
respect to the ground or earth. 

ground-reflected wave The component 
of the ground wave that is rcfloctod 
from the ground. 

ground resistance A value expressing 
the resistance offered to radio waves 
in traveling from the transmitting 
antenna through the ground system 
into the earth. It varies considerably 
with the nature of the surrounding 
soil. 

ground-return dreuit A circuit that is 
completed by utilizing the earth as a 
conductive path. 

ground system That portion of an 
antenna system connected below the 
loading or coupling devices, closely 
associated with the ground and includ- 
ing the ground itself. 

ground wave A radio wave that is 
propagated over the surface of the 
earth and is ordinarily affected by 
the presence of the ground. The 
ground wave includes all components 
of a radio wave except the ionospheric 
and tropospheric waves. 
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GYROMAGNETIC 


ground wire A conductor leading from 
radio equipment to an electrical 
connection with the ground. An 
elaborate system of outward-radiating 
buried ground wires is generally used 
with large transmitting antennas to 
provide a low-resistance path to ground 

group velocity 1. The velocity at which 
a signal travels through a wave guide. 
Group velocity is always less than the 
velocity of a signal in open air, because 
signals follow zigzag paths through 
wave guides, while phase velocity is 
merely an illusion. 2. The velocity 
of propagation of the envelope of a 
wave occupying a frequency band 
over which the envelope delay is 
uniform. It differs from phase veloc- 
ity in a medium in which the phase 
velocity varies with frequency or 
direction. 

Grove cell A primary cell having a 
platinum electrode in an electrolyte 
of nitric acid within a porous cup, 
outside of which is a zinc electrode 
in an electrolyte of sulphuric acid. 
This cell normally operates on a 
closed circuit, 

growler An electromagnetic device con- 
sisting essentially of two field poles 
arranged as in a motor, used for locals 
ing short-circuited coils and for mag- 
netizing or demagnetizing objects. A 
growling noise indicates a short- 
circuited coil. 

guard band A narrow ban<l provided 
between adjacent channels in certain 
portions of the radio spoetnim to 
prevent interfonmee betwexm stations. 
In television, a 0.2r)-megaey(do guard 
band is provided at the high-freqiiency 
end of each television channel for this 
purpose. 

guard ring A ring-shaped metal struc- 
ture placed arouud a charged terniimil 
or object to ensure uniform distribution 
of the electric field at the edges. 


guard wire A grounded wire erected 
near a low-voltage circuit or public 
crossing in such a position that a high- 
voltage overhead conductor cannot 
make accidental contact with the low- 
voltage circuit or with persons or 
objects below without first becoming 
grounded by contact with the guard 
wire. 

Gudden-Pohl law The number of elec- 
trons liberated in the pliotoconductivo 
action of selenium is equal to the 
number of radiation quanta absorbed. 

guided wave A wave whoso propagation 
is concentrated in certain directions 
within or near boundaries in a path 
between two places. 

guidon radio set A combination radio 
transmitter and receiver, part or all 
of whieli is mounted directly on a 
portable antenna mast which can 
citlier he pushed into the ground or 
inserted in a cavalry boot. 

gutto-percha A natural vegetable gum 
similar to rubber, used principally as 
insuhition for wires and cables. 

guy anchor Tlui })uried weight or mass 
to vvliicdi the lower end of a guy wire 
is attac.hed, 

guy wire A wire used to support a polo 
or t^)W(^r against overturning. One 
end is scx-iurely anchored to th(^ ground 
or to some heavy ol)jeet, and the other 
end is al.tached to the upper part of 
the p()l(‘ or tower. 

gyro frequency The Tiatural frequency 
of rotiition. of ions around the linos 
of the inagTietie, field of the earth. 
For (»l(M!tr()nH, it is of the order of 
700 to I,fi00 kilo<*.yeles, and for ions 
it is in the audio-freciuency range. 

gyromagnetic Pertaining to the mag- 
Tudic properti(^s of rotating electrics 
charges, suesh as spinning electrons 
moving within atoms. 
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H 


H 1. Chemical symbol for hydrogen. 

2. Heater or filament terminal of a 
heater-type thermionic vacuum tube. 

3. Letter used on diagrams to des- 
ignate magnetizing force (also known 
as magnetic intensity or magnetic 
force). 

H Letter used in equations to designate 
magnetizing force (also known as 
magnetic intensity or magnetic force). 

h Abbreviation for henry, the tmit of 
inductance. 



hairpin tuning bar A hairpin-shaped 
metal bar inserted between the two 
halves of a doublet antenna. It 
can be slid in or out to vary the over-all 
electrical length of the antenna without 
moving the two halves of the antenna 
itself. 


density of the subject copy in a* 
facsimile system. 

half -value layer See half ’-value thickness. 

half-value thickness The thickness of 
given substance which, when intro- 
duced in the path of a given beam o f 
rays, will reduce its intensity to onc- 
half of the initial value. Also called 
half-value layer. 



Half-wave anteana with voltaso and current 
oharacteriatios. Note that voltage is aero at 
the center, and ourront is zero at the ond». 


half-wave antenna An antenna who»o 
length is approximately equal t< > 
one-half the wavelength being trans- 
mitted or received. 


half cell An electrode immersed in 
a suitable electrolyte, and designed 
for measurements of single electrode 
potentials. 

half-duplex operation Operation of a 
duplex telegraph system in either 
direction at one time but not in both 
directions simultaneously. 

half -period average value The absolute 
value of the average of the values 
of a symmetrical alternating quantity 
taken through a half period (half 
cycle), beginning with a zero value. 

half-tone characteristic A relation, usu- 
ally shown by a graph, between the 
density of the recorded copy and the 
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half-wave dipole A straight ungrounded 
antenna substantially one-half wave- 
length long. It is usually fed at its 
center, where the input impedance is 
about 72 ohms regardless of size or 
wavelength. 

half-wave line A transmission lino 
having an electrical length equal to 
one-half the wavelength of the signtxL 
being transmitted or received. 

half-wave plate A plate of mica or 
other doubly refracting crystal matci- 
rial, of such thickness as to introdneo 
a phase difference of one-half cytilc 
between the ordinary and the extrtt- 
ordiuary components of light passing 
through. 



half-wave rectificatioii Rectification 
permitting only one-half of each 
alternating-current cycle to bo trans- 
mitted as unidirectional current. 


half-wave rectifier A rectifier tliat 
changes alternating current into pulsat- 
ing current, utilizing one-half of 
each cycle. 




A-C INPUT VOLTAGE 


FLOW 


time— — — 

DIRECT VOLTAGE AT LOAD 

Httlf-wavo ro«t.Uicr circuit, with wave forms 
of altornatiiig-curront Bourctc voltago utid 
pulsating load curront. 

half-wave transmission line A trans- 
mission lino having an oloctrical 
length equal to ono-half the wavelength 
of the signal being transmitted or 
received. 




Hall effect The development of a 
potential difference between tlie two 
edges of a strip of niotiil in which an 
electric cxirront is flowing longi- 
tudinally, when the plane of the strip 
is perpendicular to n magnetic field. 

Hallwachs effect A type of photoc^lectric 
effect discovcjrcd by Hallwachs in 
1888, whereby a negatively chargtul 
body in a vacuum can be discharged 
by irradiating it with ultraviolet light. 

ham Slang expression for a person 
who operates and experiments with 
transmitters, receivers or other elec- 
tronic equipment as a hobby and not 
for profit. Also called amateur. 


HARD SOLDER 

hand capacitance Body capacitance, 
occurring when the hand is brought 
near a tuning capacitor or other part 
in^ a receiver that is insufficiently 
shielded, changing the tuning. 

hand receiver A telephone receiver 
(headphone) designed to be held 
to the ear by the hand. 

hand reset Requiring manual resetting. 
Applied chiefly to relays and circuit 
breakers. 

hangover In facsimile, the excessive 
prolongation of the decay of the signal- 
wave tail. Also called tailing, 

hard brass Brass that has not been an- 
nealed after drawing or roiling. Used 
for springs and other parts requiring 
flexibility. 

hard-drawn copper wire Copper wire 
that has been drawn to size through 
several dies, thus becoming hard and 
having greater tensile strength. 

hard magnetic materials Magnetic 
materials that arc not easily de- 
xnagnetizod. Bermanont-magnet 
materials arc of this class. 

harcteess 1 . That quality which deter- 
mines the penetrating ability of X rays. 
Thg shorter the wavelength, the harder 
are the rays and the greater is their 
penetrating ability. 2. The degree 
of evacuation (nirofaotion of residual 
gas) in an X-ray tube or other vacuum 
tul)e. hanker the tube, the better 
is its vacuum, the higher is the voltago 
recpiired to eauH(i a discharge with a 
cold cathode, and the shorter is the 
wavelength of the resulting X rays. 

hard ray An X ray having high pene- 
trating power. 

hard rubber Rubber that has been 
vulcanized at high temperatures and 
pressures; used in panels and in other 
forms for insulation. 

hard solder A solder composed prin- 
cipally of copper and zinc, having 
a high melting point and requiring 
heating to a red heat for melting. 
Hard soldoring is practically equivalent 
to brazing. 
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HARD TUBE 


hal’d tube A vacuum tube that has 
been evacuated to a high degree, 
approaching a perfect vacuum. A 
tube containing appreciable gas is 
called a soft tube. 

harmonic A sinus- 
oidal component 
of a periodic wave 
or quantity, 
having a frequency 
that is an integral 
multiple of the 
fundamental fre- 
quency, Thus, a 
component whose 
frequency is twice 
the fundamental 
frequency is called 
the second har- Harmonics, 

monic. 

harmonic analysis 1. Any method of 
identifying and evaluating the har- 
monics that make up a complex wave- 
form of voltage, current, or some other 
varying quantity. 2. The expression 
of a given function as a series of sine 
and cosine terms that are approxi- 
mately equal to the given function, 
such as a Fourier series. 


or circuit contains added harmonics 
of the input frequencies due to im- 
proper operation of the circuit. 

harmonic filter A combination of in- 
ductance and capacitance tuned to an 
undesired harmonic in a circuit, so 
as to suppress that harmonic, 

harmonic generator A vacuum tube or 
other generator operated under condi- 
tions in which it generates an alternat- 
ing current having strong harmonics. 

harmonic interference Interference be- 
tween radio stations due to the 
presence of harmonics of the carrier 
frequency in the output of one or more 
of the stations. 

harmonic motion Any motion cor- 
responding to that of a simple pendu- 
lum. It is equivalent to the projection 
of uniform circular motion onto any 
diameter of that circle. A sine wave 
represents simple harmonic motion. 

harmonic wave analyzer An instrument 
that provides a means for determining 
the harmonic content at the oTitput of 
an audio-frequency amplifier or other 
apparat\is. 



harmonic analyzer An electrical or 
mechanical apparatus that divides a 
complex wave into its component pure 
sine waves. In effect, it measures the 
strength of each frequency component 
in a complex signal. 

harmonic antenna An antenna whose 
length is an integral multiple of a 
half-wavelength. Also called long-wire 
antenna. 

harmonic component Any of the compo- 
nents (simple sinusoidal quantities) 
into which a periodic quantity may be 
resolved. 

harmonic content The de^ee of dis- 
tortion in the output signal of an 
amplifier. 

harmonic detector A voltmeter circuit 
so arranged as to measure only a 
particular harmonic of the fundamental 
frequency. 

harmonic distortion Waveform distor- 
tion, in which the output of a tube 
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Hartley oscillator A vacuum-tube oscil- 
lator circuit characterized by a tuned 
circuit having a tapped winding whose 
outer ends are connected to th<j grid 
and plate, respectively, of the vacuum 
tube, with the tap going to the cathode. 

hash Noise signals produced by a 
vibrator when there is excessive spark- 
ing at the contact points. 

ha*f>iiTig Marking an area on a diagram 
with a series of parallel lines to give 
an effect of shading. When two sots 
of parallel lines crossing each other are 
used, the effect is called crosshatching. 



HEAVISIDE LAYER 


Hazeltine licensed Apparatus utilizing 
Hazeltine patents under a licensing 
agreement with Hazeltine Corp. 

Hazeltine neutralizing circuit An early 
form of neutralized radio-frequency 
amplifier circuit. 

He Chemical symbol for helium, an 
inert gas used in place of neon in 
some electric signs. 

head 1 . The cutting head in a recorder, 
serving to produce grooves on a blank 
record. 2. That part of a motion- 
picture projector which converts the 
sound track on the film into cor- 
responding audio-frequency signals. 

head amplifier An audio-frequency am- 
plifier mounted on or close to the sound 
head of a motion-picture projector 
to amplify the extremely weak output 
of the phototube. 



FLEXBLE STEEL 
DIAPHRAGM 



Kxamplo ivu<l conHtruotion of hcaflphouoM. 


heater An electric 
heating element 
for supplying heat 
to an indirectly 
heated cathode in 
an electron tube. 

heater current The 
current flowing 

through a heater Heater-type cathode, 
serving an indi- 
rectly heated cathode. 

heater voltage The voltage between the 
terminals of a filament used for 
supplying heat to an indirectly heated 
cathode. 

heating element A complete wire- 
wound resistor, including terminable 
and insulating supports, as used in 
electric heating devices. 

heat of emission The additional heat 
energy that must be supplied to an 
electron-emitting surface in order to 
maintain it at a constant temperature. 

heat of radioactiviiy The heat generated 
per unit time by radioactive disintegra- 
tion. 

heat run A series of tests made on an 
electric device to determine the degree 
of heat generated. 
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headphone A small telephone receiver, 
used cither singly or in pairs for private 
reception of radio programs or for 
communication purposes. In th(i early 
days of radio, headphones were used 
for reception of signals too weak to 
provide loudspeaker volume, but pow- 
erful audio-frequency amplifiers in 
modern receivers have outmoded this 
use. 

headphone adapter A device that slips 
under the power output tube, or is 
otherwise (loimocted to a radio re- 
ceiver, and provides terminals to 
which headphones can be connected. 

head receiver A tclephom^ rocoivor 
(headphone) designed to Ixj ludd to 
the ear by a headi)an(l. 

headset A pair of headphones with a 
connecting clamp design < hI to support 
the phones snugly against the (^Ars. 
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Heaviside bridge An instrument similar 
to a Wheatstone bridge, used for 
measuring mutual inductance. 

Heaviside-Hertz equations A set of 
okictroinagnetic field equations in- 
volving dielectric constant, permea- 
bility, electric conductivity, magnetic 
intensity, and electric intensity. 

Heaviside layer A region of highly 
ionized air in the ionosphere, having 
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HEAVrSIDE-LORENTZ ELEaROMAGNETIC SYSTEM 


maximum intensity at about 65 miles 
above the earth’s surface, capable of 
reflecting or bending radio waves 
back to earth under certain conditions. 
It is made up of Ei and Ei layers. 
Also called Kenrielly-Heaviside layer. 

Heaviside-Lorents electromagnetic sys- 
tem A system of units so devised that 
the same constants appear in the 
magnetic laws and in the corresponding 
electric laws. [Frequently used in 
electromagnetic theory but seldom 
used in measurements. 

Heaviside units A system of electro- 
magnetic units in which some of the 
units differ from those in the centi- 
metor-gram-second system by the fac- 
tor 47r in order to simplify calculations. 

heavy electron A particle having the 
same unit negative charge as an 
electron but a mass intermediate 
between that of the electron and the 
proton. Produced by cosmic radia- 
tion impinging on gas molecules, or 
actually forming a part of cosmic rays. 
Also called haryirm, dynatron^ meso- 
tron^ ‘penelrm^ I partide, etc. 

heavy hydrogen The hydrogen isotope 
having an atomic weight or mass of 2, 
usually called deuterium, or the isotope 
having an atomic weight or mass of 3, 
caUed tritium. 

Hefner unit The German unit of light 
intensity, equal to about 0.9 candle. 

height control The control in a tele- 
vision receiver that adjusts picture 
size in a vortical direction. 

Helsing modulation A method of modu- 
lating a carrier wave in which the 
plates of both the radio-frequency 
oscillator and modulator tubes are 
fed through a common inductor having 
a high impedance. The inductor 
prevents any change in total plate 
current drawn by the two tubes 
together; hence audio-frequency plate- 
. current variations in the modulator 
tube produce similar but opposite 
audio-frequency variations in the plate 
current of the radio-frequency oscil- 
lator tube. Also oaUed comtani-cur- 
reni modukiion. 


helical Having the shape of a helix 
or coil. 

helix A space curve resembling a cork- 
screw. Wire wound on a cylinder 
produces a helix. 

Helmholtz coils Two circular coils 
of equal size placed end to end at a 
distance apart equal to their radius, 
and carrying the same current. The 
magnetic field between them and near 
the common axis is practically uniform. 

Helmholtz double layer A term apply- 
ing to a metal in contact with an 
electrolyte, including the layer of 
positive metallic ions in the electrolyte 
next to the metal and the adjacent 
layer of negative charges in the metal. 

Helmholtz pendulum A pendulum de- 
vice that can bo used to charge a 
capacitor for a desired definite short 
time or impart va^ing amounts of 
magnetism to a specimen of iron. 

hemadynamometer An electronic in- 
strument that indicates a balance of 
blood pressure against a measurable 
air pressure in testing blood pressure. 

henry The contimetcr-gram-socond 
electromagnetic unit of inductance 
or mutual inductance. The induct- 
ance of a circuit is one henry when a 
current variation of one ampere per 
second induces one volt. The milli- 
henry, equal to ono-thousiindtli of a 
henry, is a more convenient unit. 
The plural is henrys. 

heptode A sevcn-electrodc vacuum tube 
containing an anode, a cathode, a 
control electrode, and four additional 
electrodes ordinarily in the nature of 
grids. 

hermetically sealed Sealed tightly 
enough to keep out air and moisture, 

hertz A unit of frequency equal to 
one cycle per second; rarely used in 
the ITnited States. 

Hertz antenna An ungrounded antenna. 

Hertz effect The promotion of ioniza- 
tion and a spark discharge under the 
appheation of idtrftyiotet ladiatiou, 
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HETERODYNE WHISTLE 


Hertzian oscillator Two metal plates 
or other conductors separated by an 
air gap, forming a capacitor of very 
small capacitance in which ultrahigh- 
frequency oscillations can occur. 

Hertzian vector A vector pertaining 
to the electromagnetic field of a radio 
wave. Both the electric and magnetic 
intensities can be specified in terms 
of it. A related term is Poynting's 
vector. 

Hertzian wave An electromagnetic 
wave produced by oscillations (rapid 
reversals of current flow) at a radio- 
frequency rate in a conductor. First 
demonstrated by Heinrich Hertz in 
1888. Now called radio wave, 

heterodyne Pertaining to the produc- 
tion of a difference frequency (beat) 
by combining two frequencies. The 
beat frequency, being lower than the 
original frequency, is more readily 
amplified. 



Hetorodyno-dotootor circuit uhc<1 witli tuuc<l 
resonating cavity ut tho end of u wave guide 
for receiving and detecting wuvtw. The 
crystal detector in the detecting grating f<uMlH 
the signal in useful form to u sound, television, 
or other roceivor. 


waves. The beat frequency is de- 
tec^ted by a grating conforming to 
tho pattern of the modulated wave. 

heterodyne frequency A boat frequency, 
which is the sum or difference fre- 
quency of two signals. 

heterodyne frequency meter A hetero- 
dyne wavemeter. 

heterodyne oscillator A separate os- 
cillator for producing the local os- 
cillations required to obtain the 
intermediate-frequency signal in a 
superheterodyne receiver, or for pro- 
ducing the boat signal in heterodyne 
detection. 

heterodyne reception The process of 
receiving radio waves by combining 
a received radio-frequency voltage 
with a locally generated alternating 
voltage to produce a beat frequency 
that is more readily amplified. This 
is done in a nonlinear circuit element, 
with the result that in the output 
there are frequencies equal to the 
sum and difference of tho combining 
frequencies. If tho received waves 
have constant amplitude and are 
continuoTis as in telegraphy, the 
locally g(m crated frequency can be so 
(dioHcn that the difference frequency is 
audible. When tho received waves 
an^ modulated, tho locally generated 
freciuency is generally so chosen that 
the diffenmee frequency is above 
audibility (at the intermodiato-fro- 
qiumc.y value) and an additional 
operation is nec^essary before tho 
original signal wave is reproduced. 
Also calhwl heat ixcepUori,. 


heterodyne detector 1. A radio receiver 
employing tho heterodyne system of 
reception for signals, involving com- 
bining of incoming signals with a 
locally produced signal having a 
slightly different frequency, to provide 
an audio-frequency boat signal that 
can be heard with a loudspeaker or 
headphones. 2. A combination of a 
heterodyne generator, a tuned resonat- 
ing cavity, and a detecting grating 
used at the end of a wave guide for 
the purpose of receiving and detecting 


heterodyne wavemeter A wavemeter 
employing the lieterodyno principle 
to c-ornpare the frequency being 
iru^asurcd with a frequency being 
generated in a calibrated oscillator 
circuit. Also called heterodyne ire- 
queney meter. 

heterodyne whistle A steady squeal 
heard in a radio receiver due to a boat 
formed by heterodyne interference 
between stations having nearly equal 
carrier frequencies. 



HETEROGENEOUS 


heterogeneous Composed of different 
kinds of parts or materials. Opposite 
of homogeneous. 

hezode A six-electrode vacuum tube, 
containing an anode, a cathode, a 
control electrode, and three additional 
electrodes ordinarily in the nature 
of grids. 

h-f Abbreviation for high-frequency, a 
Federal Communications Commission 
designation for the band from 3 to 
30 megacycles in the radio spectrum. 
Same abbreviation used for noun as 
for adjective. 

Hg Chemical symbol for mercury. 

EEibbert flux standard A permanent 
magnet with a ring-shaped air gap 
through which a coil of wire is dropped 
to produce a definite change in the 
magnetic flux linked with the coil. 

hickey A fitting used to mount a 
lighting fixture in an outlet box or 
on a pipe stud. It has openings 
through which the fixture wires can 
be run. 

high definition The television or fac- 
simile equivalent of high fidelity, 
in which the reproduced image is 
composed of such a large number of 
accurately reproduced- individual pic- 
ture elements that extremely fine 
detail in the picture is clearly visible. 

high-fidelity receiver A radio receiver 
capable of receiving and satisfactorily 
reproducing modulated carrier waves 
in which the audio-frequency modula- 
tion may range from about 30 cycles 
to about 15,000 cycles. Such a re- 
ceiver approaches the goal if the 
reproduced program cannot be dis- 
tinguished from the original sound 
picked up by the microphone, 

high frequency A frequency in the band 
extending from 3 to 30 megacycles 
in the radio spectrum. Federal Com- 
munications Commission designations 
for the entire radio spectrum are: 

vlf 10 to 30 kilocycles 

1-f 30 to 300 kilocycles 

m-f 300 to 3,000 kilocycles 
h-f 3 to 30 megacycles 


vhf 30 to 300 megacycles 
uhf 300 to 3,000 megacycles 
shf 3,000 to 30,000 megacycles 

high-frequency alternator An alternator 
capable of generating radio frequencies 
of sufficiently high value for use as 
carrier waves in radio communication. 

high-frequency broadcast band The 
band of frequencies originally extend- 
ing from 43,000 to 50,000 kilocycles, 
allocated exclusively to frequency- 
modulation broadcast service. 

hig^-frequency broadcast station A sta- 
tion licensed primarily for the trans- 
mission of radiotelephone emissions 
intended to be received by the general 
public and operated on a channel in the 
high-frequency broadcast band, using 
frequency modulation exclusively. 

high-frequency carrier telegraphy That 
form of carrier telegraphy in which 
the carrier currents have frequencies 
above the range transmitted over a 
voice-frequency telephone channel, 

high-frequency furnace An induction 
furnace in which the heat is generated 
within the charge, within the walls 
of the containing crucible, or in both, 
by currents induced by high-frequency 
magnetic flux produced by a surround- 
ing coil. Also called coreless-typc 
induction furnace. 

high-frequency resistance The total 
resistance offered by a device in an 
alternating-current circuit, including 
resistance due to eddy current, hystere- 
sis, dielectric, and corona losses as 
well as the direct-current resistance. 
Also called aUernating-’Current resist- 
ance and radio-frequency resistance. 

high-frequency treatment The thera- 
peutic use of intermittent and isolated 
trains of heavily damped oscillations 
having high frequency, high voltage, 
and relatively low current. 

high-frequency trimmer In a super- 
heterodyne receiver, a trimmer capaci- 
tor that controls the calibration of a 
tuning circuit at the high-frequency 
end of a tuning range. 
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HITTORF TUBE 


high-frequency welding Welding with 
high-frequency current obtained from 
an electronic generator of the type used 
for electronic heating or from a special 
electronic circuit employing externally 
controlled two-clenicnt mercury-vapor 
discharge tubes. Welding time can 
be controlled more accurately than 
at power-line frequencies, permitting 
successful welding of silver to steel, 
magnesium to cast iron, thin sheets 
to heavy structural members with 
airtight joints, and other difhcult-to- 
weld combinations. High-frequency 
currents are also being used in con- 
junction with conventional torches for 
welding glass pieces together. 



Electrouio uirouit iiHod for oiio form of luKh- 
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high-level modulation Modulation pro- 
duced in the last radio stage, or at a 
point in a system where the power 
level approximates that at the output 
of the system. 

highlight The brightest part of a 
reproduced image. 

high-mu tube A vacuum tube having a 
high amplification factor. 

high-pass filter A filter designed to 
pass currents at all frcqucmcics above 
a critical or cutoff frequoncy, while 
substantially reducing the amplitudes 
of currents at all frequencies below this 
critical frequoncy. 

high-pressure mercury-vapor lamp An 
extremely small tubular bulb con- 


taining an inert gas at a moderate 
pressure and a small quantity of liquid 
mercury. The initial glow discharge 
througlx the gas heats and vaporizes 
the mercury, after which the discharge 
is through mercury vapor and an 
intensely brilliant light is produced. 
The main bulb is surrounded by an 
outer bulb containing gas at a low 
pressure, to maintain the mercury 
vapor in the inner tube at the nec- 
essarily high working temperature. 
Used for illumination and for irradia- 
tion purposes. 

high Q Having a high ratio of reactance 
to effective resistance, and hence 
having a high Q factor. 

high-resistance voltmeter A voltmeter 
having a resistance considerably higher 
than 1,000 ohms per volt, so that it 
draws very little current from the cir- 
cuit in which a measurement is made. 

high-speed telegraph transmission 

Transmission of code at speeds higher 
than are possible with hand-operated 
keys. 

high-tension A term applied to circuits 
having dangerously high voltages, of 
the order of thousands of volts. 

high-vacuum phototube A phototube 
that is evacuated to such a dogroc that 
its clectric^al charactcsristics are essen- 
tially unalToctcMl by gaseous ionization 
In a gas phototube, some gas is inten- 
tionr-lly introduced. 

high-vacuum rectifller A vacuum-tubo 
recti fu^r in which conduction is entirely 
by el(H*.trons emitted from the cathode. 

high-vacuum tube A vacuum tube 
evacuated to such a dogroc that its 
electri(‘.al characdciristics are chs(;u- 
tially unalToctcd by gaseous ionization. 

hill-and-dale recording A type of phono- 
graph r(M*.<)r<ling in which the cutting 
stylus of the sound recorder moves up 
and down rather than from side to side 
during recording. Also called vertical 
rmmUng. 

Hittorf tube An early form of cathodc- 
ray tube, containing a concave cathode 
that focuses the electron stream on a 
platinum screen and makes it red hot. 
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H NETWORK 


H network A network composed of five 
impedance branches, two being con- 
nected in series between an input termi- 
nal and an output terminal, two others 
being connected in aeries between 
another input terminal and another 
output terminal, 
and the fifth being 
connected from 
the junction point 
of the first two 
branches to the 
junction point of the second two 
branches (forming the crossbar of the 
H). 

hodoscope An apparatus for tracing the 
paths of cosmic rays by means of an 
array^ of small Geiger counters, each 
of which is connected with a neon lamp 
that flashes as the counter is set off by 
a cosmic particle. 

hold controls In a television receiver, 
two manually adjusted controls that 
change the frequencies of the oscil- 
lators in the horizontal and vertical 
sweep circuits. 

hollow pipe 1. A concentric line. 2. A 
metal cylinder used as a wave guide or 
for other purposes in ultra£gh-fre- 
quency equipment. 


bines it with the incoming signal. 
Sometimes called zero^heat reception. 

homogeneous Of the same kind or natiiro 
throughout. The opposite of hetero- 
geneous. 

homologous flleld A field in whiesh tlio 
lines of force in a given plane all pass 
through one point. The electric field 
between two coaxial charged cylinders 
is an example. 

homopolar Electrically symmetrical. 

homopolar generator A generator in 
which all the poles presented to the 
aimature are of the same polarity. 
Direct-current machines usually have 
a single pair of poles, each polo cioin- 
pletely surrounding the armature, so 
that the armature conductor always 
cuts magnetic lines of force in the sanu^ 
direction. A pure direct current is 
thus produced without commutation. 

honeycomb coil A coil wound in a (Criss- 
cross manner to reduce distributed 
capacitance. Also called laUice’-wourid 
coil, 

hookup A diagram showing circuit con- 
nections for radio or electrical equip- 
ment. 



H network. 


Holtz tube A vacuum tube having 
funnel-shaped glass constrictions point- 
ing in one direction. A high-frequency 
^charge passes much more readily 
in this direction than in the opposite. 

homing The procedure involved in fly- 
ing to a radio station guided by the 
use of the aircraft radio direction 
finder, without regard to position fixes 
obtained from off-line stations. 

hoxxdng device 1. Any automatic device 
that starts up in the correct direction 
of motion or rotation at all times. A 
nonhoming device may first go in the 
opposite direction to the enci of its 
travel. 2. A radio device that guides 
an aircraft to an airport or to the site 
of a radio transmitter. 

homodyne reception A system of radio 
reception for suppressed carrier sys- 
tems of radio telephony, in which the 
receiver generates a voltage having the 
original carrier frequency and corn- 


hop An excursion of a radio wave from 
the earth to the ionosphere and back 
to earth in traveling from one point 
to another. Usually used in sucdi 
expressions as single-hop, doublci-hoi), 
^d multihop. The number of hops 
is called the order of rcfiection. 

homon The apparent or visible jun ca- 
tion of earth and sky as seen from any 
specific position on or above the earf li. 
It bounds that part of tho earth's sur- 
face that is reached by tho direcd wave 
of a radio station. Tho distane.e to 
the horizon is affected by atmospheric 
refraction. 



D is in miles H is in feet 

Horiaon calculations, iicglcciiuK rc^fractiou 
and diffraction of radio wuvch. 



HOT-CATHODE TUBE 


horizontal 1. Perpendicular to the direc- 
tion of gravity, 2. In the direction 
of or parallel to the horizon. 3. On a 
level. 


horizontal an^e of deviation For a radio 
wave traveling from transmitter to 
receiver, the horizontal angle between 
the great-circle path and the direction 
of departure or arrival along the line of 
propagation. 

horizontal centering control A control 
provided in a television receiver or 
cathode-ray oscilloscope to shift the 
position of the entire imago horizon- 
tally in either direction on the screen. 

horizontal component The projection of 
a vector on the horizontal reference 
axis. It is equal to the magnitude of 
the original vector multiplied by the 
cosine of the angle which that vector 
makes with the horizontal. The hori- 
zontal component and vertical com- 
ponent are together equivalent to the 
original vector. 

horizontal deflecting electrodes The 
pair of electrodes that serve to move 
the electron beam horizontally from 
side to side on the fluorescent screen 
of a cathode-ray tube employing elec- 
trostatic deflection. 

horizontal flyback In a tolovision sys- 
tem, the right-to-left return motion 
from the end of one scanning line to 
the beginning of the next. Also called 
horizonial retrace or line flyback. 

horizontal hold control The hold con- 
trol that changes the frequency of the 
horizontal sweep oscillator in a tele- 
vision receiver. 


horizontally polarized wave A linearly 
polarized wave whoso direction of 
polarization is horizontal. 


horizontal polarization 
Transmission of radio 
waves in such a way 
that the plane of 
polarization is hori- 
zontal, parallel to 
the surface of the 
earth. 

horizontal retrace 
Horizontal flyback. 


HORIZONTALLY 
POLARIZCD 
RADIO WAVE 
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horizontal sweep The scanning motion 
from left to right across a picture or 
scene being televised. 

horizontal synchronizing impulse The 
impulse transmitted after each line is 
scanned in a television system, for the 
purpose of keeping the receiver in 
synchronism with the transmitter. 
Also called synchronizing impulse. 

horn An acoustic transducer (energy- 
transferring device) consisting of a 
tube having varying cross-sectional 
area. The small end is the throat, and 
the large end is the mouth. 

horn arrester A lightning arrester in 
which the spark gap has upwardly 
projecting diversion horns of thick 
wire, up which the arc travels as soon 
as it is formed. When the arc reaches 
the widest part of the gap, it extin- 
guishes itself. 

horn gap A spark gap with divergent 
electrodes. 



Molal horn, whoHO throat in fitted to window 
cut in. wavo Kuido, in iiBod to radiate micro- 
wave onorgy uh narrow beam. 

horn radiator A metal horn whose 
throat is tightly fitted to a window cut 
into the sheath of a wave guide, so 
that the guide will radiate energy into 
space in a narrow beam. 

horsepower A unit of power equal to 
550 foot-pounds per second, and elec- 
trically equivalent to very nearly 
746 watts. 

horseshoe magnet A permanent mag- 
net or electromagnet bent into the 
shape of a horseshoe or having parallel 
Hides like a U, to bring the two poles 
near each other. 

hot cathode A cathode in which elec- 
tron omission is produced by heat. 

hot-cathode tube A vacuum tube in 
which one of the electrodes, invariably 
the cathode, is electrically heated, usu- 
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HOT-CATHODE X-RAY TUBE 


ally to iiicandcscciice, in order to pro- 
duce electron or ion emission from that 
electrode. Usually called thermionic 
tube. 

hot-cathode X-ray tube A high-vacuum 
X-ray tube in which the cathode is 
heated by current flow through a fila- 
ment in order to produce emission of 
electrons. 

hot-wire ammeter An instrument in 
which current is measured by sending 
it through a fine wire, which is thereby 
heated. The resulting expansion or 
sag of the wire is used to deflect the 
meter pointer. It will measure either 
alternating current or direct current 
since both have the same heating effect. 
Also called thermal ammeter. 


hot-wire voltmeter A hot-wire ammeter 
having a suitable series resistance for 
voltage measurements. 

howl An imdesirable prolonged sound 
produced by a radio receiver or audio- 
frequency amplifier system because of 
either electric or accoustic feedback. 

hp Abbreviation for horsepower. 

H pad An attenuation network in which 
the elements are arranged in the form 
of the letter H, as in an H network. 

H particle A positive hydrogen ion or 
proton resulting from bombardment 
by alpha rays or swiftly moving posi- 
tive ions. 

hr Abbreviation for hour. 


hot-wire anemometer An instrument 
for measuring the velocity of wind or 
a moving gas by means of its cooling 
effect on an electrically heated wire. 

hot-wire gage A pressure gage that de- 
pends on the cooling effect of the gas 
upon a hot fiilaraont. An improved 
version is the Pirani gage. 



Ciiouit of a hot-wire iuatrumezit. 


hot-wire instrument A measuring in- 
strument in which a known fraction 
or all of the current to be measured 
passes through a fine wire, heating the 
wire. The resiiltant expansion or sag 
of the wire is used to deflect a pointer 
or mirror. Hot-wire instruments can 
be used for both alternating and direct 
currents. 

hot-wire microphone A microphone 
that depends for its operation on the 
change in resistance of a hot wire due 
to the change in temperatme caused by 
the cooling effect of the particle 
velocity in a sound wave. 


Hughes induction balance An instru- 
ment used for detecting tho presence of 
metal. Two secondary coils arc con- 
nected in opposition to each other, in 
series with headphones. Tho primary 
coils are in series with a microphone 
or a source of alternating current. 
When the mutual inductance of tho 
two pairs of coils is exactly tho same, 
no sound is heard in the phones. Tho 
presence of a mass of metal near one 
pair of coils upsets the balance, and a 
tone is hoard in the phones. 


hum A low audio 
frequency, equal 
to or twice the 
power-line fre- 
quency, heard in 
the backgroimd of 
a received radio 
program due to 
improper filtering 
or a defect in the 
alternating-cur- 
rent power pack of 
tho receiver or to 



hUm- 

BUCKING 

COIL 


Looat.iun of huiu- 
buckiuK coil iu an 
olooiroclyuiLinic lou<l- 
Hl>ouk«r, 


a power-supply defect in the trans- 
mitter. 


humidity Tho amount of moistllr<^ iu tho 
atmosphere. Absolute hum idity is tho 
amount of water vapor pr<^sont in a 
given volume of air. llelativo liumid- 
ity is the ratio of the amount of watcT 
vapor actually present to the greatest 
amoimt possible at a given tempera- 
ture, expressed as a porcontugo. 
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H WAVE 



SPRING 

BRASS 

STRIP 


SPECIAL 
MOISTURE- 
ABSORBING 
PAPER 


6 



Humidity detector cirouitH. Both types serve to eloHO a circuit iu riMponsc to u chiiuge hi humidity. 


humming A sound produced hy trans- 
formers having loose laniiniitioiis or 
due to magnetostriction effects in iron 
cores. The Jrcquoncy of the sound 
is twice the power-line frequency. 

hum modulation Hum that is hc^ard in 
a roeoiver only wluni a station is tuned 
in. 

hunting A condition of instability, such 
as alternate lead and lag of a syn- 
(ihronous motor with respect to the 
alternating current or to another rotat- 
ing machine, or ovorcorrection by a 
thermostat, engine governor, or other 
control device and resultant larger 
fluctuations in the quantity that the*, 
control device is intended to kee]> 
constant. 

Huygens principle An important prin- 
ciple of wave propairat.ion, stating in 
essence that every point on an advanc- 
ing wave front acts as a source of 
disturbances and sends out wav(‘s, tins 
resultant effect of which constitutes 
propagation of tins wave as a wholes. 

H wave Another designation for TJil 
wave (transverse <^le<d.ric wave), one of 
the two elasHos of <jlectromagneti<*. 
waves that can be s(mt through wave 
guides. An II wave possoasi^s longi- 
tudinal magneti(5 force, wln^reas an E 
wave possi^Hses longitudinal electric 
force. The first subscript numeral 
following the letters gives the order of 
the wave, corresponding to the numlier 
of vibrations or half-pc^riod variations 
of the field along diameters of a circular 
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wave guide or along the x coordinate 
of a rectangular guide. The second 
subscript numeral gives the mode of 
the wave, corresponding to the number 
of vibrations or half-period variations 
of the field in a radial direction be- 
tween the center and the walls, count- 
ing the outermost (the wall or sheath) 
as one, or the number of vibrations 
along the y coordinate of a rectangular 
%vave guide. 




Hy H:y 

li31(tc:lrlc force patterns for J? waves in oirculor 
wave guides. Thoso waves ore propagated 
through guides at froquenoics of the order of 
1.000 iiicgaoyoles and higher. 





HYBRID COIL 


hybrid coil A single transformer having 
effectively three windings that, within 
certain limitations, perform the func- 
tions of a hybrid set. 

hybrid electromagnetic wave An elec- 
tromagnetic wave having both trans- 
verse and longitudinal components of 
displacement. 

hybrid set Two or more transformers 
interconnected to form a network hav- 
ing four pairs of accessible terminals 
to which may be connected four imped- 
ances so that the branches containing 
them may be made conjugate in pairs. 

hybrid transformer A hybrid coil. 


hygroscopic KeadUy absorbing and re- 
taining moisture. 

hyperfrequency waves A term used by 
some to designate microwaves, having 
wavelengths in the range from 1 centi- 
meter to 1 meter. 

Hypemik An iron-nickel alloy having 
high permeability and low hysteresis 
loss at low magnetic induction. It is 
used chiefly for the cores of instrument 
transformers. 

Hypez horn A horn having throat- 
resistance characteristics such as to 
give a rise in response at low fre- 
quencies. 


hydroelectric Pertaining to the pro- 
duction of electricity by means of water 
power. 

hydrogen A gas. It has the simplest 
known atom, consisting of only one 
proton and one electron. 

hydrogen electrode An electrode com- 
posed of platinum covered with plati- 
num black, around which a stream of 
hydrogen is bubbled. It furnishes a 
standard electrode potential for com- 
parison with other electrode potentials. 

hydrometer An instrument, usually in 
the form of a glass float weighted at its 
bottom and having 
a calibrated stem, 
showing by its 
depth of immer- 
sion the specific 
gravity of the 
Squid in which it 
is placed. Used 
to determine the 
state of charge of 
a storage battery, 
since the condition 
of the battery is closely related to the 
specific gravity of the electrolyte. 

hydrophone An arrangement of sub- 
merged microphones and associated 
amplifiers, used mainly on vessels to 
detect the approach of submarines or 
other craft. 

hygrometer An instrument for meas- 
uring the humidity of the atmosphere. 



hypothesis An assumption made as a 
basis for investigation or reasoning. 

hysteresigraph An instrument that 
automatically traces the hysteresis 
curve for a specimen of magnetic 
material. 

hysteresimeter An instrument for test- 
ing the magnetic characteristics of iron 
samples. 

hysteresis 1. An effect in which the 
magnitude of a resulting quantity is 
different during increases in the magni- 
tude of the cause than during de- 
creases. It is due to internal friction 
in a substance and is accompanied by 
production of heat within the sub- 
stance. The name is derived from a 
Greek word meaning to lag. 2. Mag- 
netic hysteresis occurs when a ferro- 
magnetic substance is subjected to a 
varying magnetic field and causes the 
magnetic induction to lag behind the 
changes in magnetizing force. 3. Elec- 
tric hysteresis occurs when a dielectric 
material is subjected to a varying 
electric field as in a capacitor in an 
alternating-current circuit. 4. Elastic 
hysteresis occurs when an elastic solid 
is subjected to varying stress. 

hysteresis error The difference between 
the readings of a measuring instrument 
containing iron when the current is 
brought up to a definite value and 
when the current is reduced from a 
larger value to that same definite 
value. 
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HYSTERESIS METER 



IlystorcHiH loop. 


hysteresis loop A curvo (usually with 
roctanpfular coordinates) for a magnetic 
material in a cyclically magnetized 
condition that shows for each value 
of the magnetizing force two values of 
magnetic induction, one when the mag- 
netizing force is incroiising and the 
other when it is decreasing. It is 
obtained by plotting magnetic inten- 


sity H against the resulting magnetic 
induction B for a complete magnetiza- 
tion cycle (from zero to maximum 
positive polarity to zero to maximum 
negative polarity and back to zero). 

hysteresis loss The power loss in an 
iron-core transformer or other alter- 
nating-current device duo to magnetic 
hysteresis. 

hysteresis meter An instrument for 
measuring the amount of hysteresis 
loss in a ferromagnetic material inde- 
pendently of other losses. It usually 
depends on tlie torque produced when 
the test specimen is placed in a rotating 
magnetic field or is rotated in a sta- 
tionary magnetic field. 


in 



I 


I Roman numeral for 1. 

I Sjnnbol used for designating a current 
in amperes. 

i Symbol used for denoting the instan- 
taneous value of a current in amperes. 

Ip Symbol commonly used for the plate 
current of a vacuum tube. 


ideal bunching The theoretical condi- 
tion in which the bunching of electrons 
in a velocity-modulation tube would 
give a single infinitely large current 
peak during each cycle. 

ideal transformer A theoretically per- 
fect transformer providing 100 per cent 
transfer of energy with no losses. 


IC Abbreviation for internal connec- 
tion. Used on tube base diagrams to 
indicate a base pin having an extra 
lead brought out through the seal for 
manufacturing purposes only, as for 
flashing the getter or activating the 
cathode. Base pins marked IC should 
never be connected to a circuit. 


ICI standard observer A colorimeter 
standard embodying the reactions of 
17 normal persons to colors. The 
definition of the standard observer 
consists of three functions of wave- 
length, showing the relative amounts 
of three primary stimuli required to 
color match the various parts of 
the equal-energy spectnim. 




iconoscope A cathode-ray tube used in 
a television camera to convert an 
optical image into 
corresponding 
electrical impulses 
by scanning the 
image on a mosaic 
screen with an 
electron beam. 

Originally a trade- 
mark for a tube of 
this type devel- 
oped by the Radio Corporation of 
.^erica. 



•4asc 

Icoiiosouxjo dotiiils. 


iconoscope camera An electronic tele- 
vision camera using an iconoscope. 

icw Abbreviation for interrupted con- 
tinuous waves. 

ID Abbreviation for inside diameter. 


identification friend or foe Popular 
name for electronic equipment used 
on ships, aircraft, and ground sta- 
tions for identification purposes. 
Commonly abbreviated iff. 

idiochromatic Having photoelectric 
properties characteristic of the mate- 
rial of the pure crystal itself, and not 
due to foreign matter. A crystal is 
allochromatic when its photoelectric 
properties are due to microscopic par- 
ticles occurring naturally in a crystal 
or as a result of exposure to certain 
radiations. 

idler pulley A pulley used only for 
tightening a belt or changing its direc- 
tion. The shaft of the pulley does not 
drive any other part. 

idler roller An intermediate wheel or 
roller sometimes used to transmit 
power from a pulley on tho motor shaft 
to the rim of the turntable in a sound 
recorder. 

idometer An instrument for measuring 
the uniformity of manufactured prod- 
ucts, It may check the thickness of 
sheets of insulating material that are 
passing between tho plates of a capaci- 
tor by indicating the variations in 
capacitance on a capacitance bridge. 

i.e. Abbreviation for Latin id mean- 
ing that is. 

lEC Abbreviation for International 
Electrotechnical (Jommission. 
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IMAGE ANTENNA 


lES Abbreviation for Illuminating En- 
gineering Society. 

i-f Abbreviation for intermediate fre- 
quency. Same abbreviation used for 
noun as for adjective. 

iff Popular abbreviation for electronic 
equipment used on ships, aircraft and 
ground stations for identification pur- 
poses. The letters stand for identifica- 
tion friend or foe. 

ignition coil An iron-core transformei* 
having an open core, a heavy priinaiy 
winding connected to a battery or other 
direct-voltage source througli a vibrat- 
ing armature contact, and a secondary 
winding having many turns of fine 
wire. It converts a low direct voltage 
to a vahui of the order of 20,000 volts, 
required to produce a spark for igni- 
tion puiiXJSCH in gasoline engines. 



ignitor An electrode that is partly ini- 
inersod in the mercury-pool cathodes 
of an ignitron and \ised to initiate con- 
duction at the desinsd points in ca<’.h 
cycle. 

ignitron A gas-discharge tubes with a 
pool-type cathode (liquid or solid) in 
which an ignitor electrode is employed 



Ignitron, with part of motul envolopo out 
away to show tho oloutrode. 



Const motion of a tyi)iciil ignitron. 



Thruo-phasu ignitron unit. 


to control tho starting of the unidirec- 
tional current flow in oaesh operative 
cycle. 'I'hc pool is usually mercury, 
and tho ignitor immerHod in tho pool 
is encrgwod by an auxiliary circuit. 

iUumination 1. The amount of light per 
unit area of surface (the density of the 
luniinouH flux on a surface). Illumina- 
tion varies directly with the int<snsity 
((sandUs isower) of the light source, and 
inversely as the s(iuare of tlio distance 
between tho source and tho surface. 
2. Tins act of illuminating, or the state 
of b(sing illuminated. 

illuminometer A portable photometer 
designed to measure the illumination 
on a surface. 

image 1. An optical counterpart of an 
object, as a real images or virtual image. 
2. A fictitious (slecirical counterpart 
of an object, as an electric images or 
iinag(s antenna. 3. The scone repro- 
du<5(sd by a television or facsimile 
retseiv(sr. 

image antenna Tho fictitious electrical 
counttsrpart of an actual antoima, act^ 
ing mathematically as if it existed in 
the ground directly under the real 
aiiUsima. 
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IMAGE AHENUATION CONSTANT 



Image antenna for a simple Marconi antenna. 

image attenuation constant The real 
part of the transfer constant. 

image dissector A cathode-ray tube 
developed for television cameras by 
P. T. Farnsworth. It converts a scene 
into corresponding electrical impulses 
that form the video signal. 

image distortion Failure of the repro- 
duced image in a television receiver to 
appear the same as that scanned by the 
television camera. 

image frequency In a superheterod5me 
receiver in which the oscillator fre- 
quency is always higher than the 
incoming signal frequency, the im^e 
frequency is above the incoming 
signal frequency by twice the inter- 
mediate-frequency value, and is hence 
equal to the sum of the oscillator and 
intermediate frequencies. 

image impedances In a transducer 
(energy-transferring device), the im- 
pedances that will simultaneously 
terminate each pair of terminals of the 
transducer in such a way that at each 
pair of terminals the impedances in 
both directions are equal. 

image interference In a superhetero- 
dyne receiver, the condition in which 
a station broadcasting on the image 


frequency for a particular tuning-dial 
setting is heard along with the desired 
station. Both stations differ from the 
oscillator frequency by the inteiv 
mediate-frequency value, and the 
receiver circuits do not have sufficient 
selectivity to reject the higher-fre- 
quency undesired signal. 

image-interference ratio In a super- 
heterodyne receiver, a rating indicating 
the effectiveness of the preselector 
in rejecting signals at the imago 
frequency. 

image phase constant The imaginary- 
part of the transfer constant. 

image ratio Image-interference ratio. 

image reconstructor The cathode-ray 
tube or other device employed in a 
television receiver to convert the 
video signals into an image of the scene 
originally televised. 

image reproducer An image reconstruc- 
tor. 

image response The degree to which a 
superheterodyne receiver responds to 
a signal at its image frequency. 

impact excitation Starting of damped 
oscillations in a radio circuit by a sud- 
den surge, such as that produced by a 
spark discharge. Also called Bhock 
excitation. 

impact-excited transmitter A spark 
transnoitter having no oscillatory cir- 
cuit. Its frequency is determined by 
the electrical constants of the antenna 
circuit through which its capacitor dis- 
charges each time a spark is produced 
at the gap. 

impact jduorescence Fluorescence pro- 
duced in atoms of one element by 
collisions with excited atoms of an- 
other element. Also called impact 
radiation. 

impact radiation Impact fluorescence. 

impedance The ratio of the effective 
value of the potential difference 
between the terminals under con- 
sideration to the effective value of the 
resulting current in an alternating- 
current circuit. Impedance is a com- 



IMPULSE SEPARATOR 


bination of resistance R and reactance 
Xj is measured in ohms, is designated 
by Zj and is an indication of the total 
opposition that a circuit offers to the 
flow of alternating current or any other 
varying current at a par ticular fre- 
quency. Z ^ + XK 

impedance bridge A bridge used to 
measure the combined resistance and 
inductance of a device. One type 
utilizes an audio-frequency voltage 
source, with a headphone in place of 
the usual galvanometer. Known vari- 
ables, such as resistances and induct- 
ances, arc adjusted in one arm of 
the bridge until a balance is obtained 
as indicated by no sound in the 
headphone. 

impedance coil A choke coil. 

Impedance compensator An elcc.tric net- 
work designed to be associated with 
another network or a line to give the 
impedance of the combination a de- 
sired characteristic with frequency 
over a desired frequency range. 

impedance coupling Coupling provided 
by an impedance connected between 
two circiiits. 

impedance match Tho condition in 
which the impedance of a connected 
load is equal to the internal impedance 
of the soure.e, thereby giving maximum 
transfer of energy from source to load. 

impedance-matching transformer A 
transformer used to obtain an impod- 
anco match between a source and load. 

impedance triangle A diagram consisir* 
ing of a right-angle triangle with sides 
proportional t»o the resistanc^e and 
reaetanc.e, roBp(MJtively, of an alter- 
nating-eurrent circuit and with the 
hypotenuse representing the imped- 
ance of the circuit. Tho cosine of 
tho angle between the sides repre- 
senting resistance and impedance is 
the power factor of tho circuit. 


impregnated Having spaces filled with 
a substance having good insulating 
properties. 

impressed voltage The voltage applied 
to a circuit or device. 

impulse A surge (transient variation in 
current or voltage) having unidirec- 
tional polarity. An oscillatory im- 
pulse has both positive and negative 
polarity values. 

impulse -driven clock An electric clock 
in which the hands are moved forward 
at regular intervals by current im- 
pulses controlled by a master clock. 

impulse excitation A method of pro- 
ducing oscillating current in a circuit, 
in which tho duration of the impressed 
voltage is relatively short compared 
with the duration of the current 
produced. 

impulse generator 1. An electric appa- 
ratus suitable for the production of 
high-voltage surges used for testing 
insulators and for other purposes. 
Also called surge generator, and some- 
times popularly known as lightning 
generator, 2. An oscillator circuit that 
generates electric impulses for syn- 
chronizing purposes in a television 
system. 

impulse noise Noise duo to a disturb- 
ance having an abrupt change and of 
short duration, or to a succession of 
such disturbances. 

impulse radiation Radiation resulting 
from impacts of rapidly moving par- 
ticles upon a body of matter. Thus, 
X rays are impulse radiation produced 
by impacts of electrons. 

impulse ratio The ratio of the voltage 
required to make a spark jump be- 
tween two terminals when the voltage 
is suddenly applied, to tho voltage 
wliich, when gradually increased from 
zero, produces tho same spark. 


impedor A term somc^tirnes used in impulse separator In a television re- 
place of impedance, to describe any cciver, the circuit that separates the 
circuit or circuit element having imped- horizontal synchronizing impulses in 

ance. It corresponds in phraseology the received signal from the vertical 

to resistor, inductor, and capacitor. synchronizing impulses. 
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IMPULSE-TYPE TELEMETER 


impulse-type telemeter A telemeter that 
employs electric impulses as the trans- 
lating means. 

in. Abbreviation for inch. 

incandescent Glowing and giving off 
light due to heat. 

incandescent lamp An electric lamp in 
which the light is produced by electric 
current flowing through a filament of 
resistance material, heating it to 
incandescence. 

inching Quickly repeated opening and 
closing of a circuit to produce small 
movements of the driven machine. 
Also called jogging, 

incidence angle The angle between an 
approaching light ray or emission and 
the perpendicular (normal) to the sur- 
face in the path of the ray. 

incident light The direct light that falls 
on a surface. 

incident wave A wave traveling through 
a medium having certain propagation 
characteristics and impinging on a 
medium having different propagation 
characteristics. 

inclination The angle which a line, sur- 
face, or vector makes with the hori- 
zontal. Thus, magnetic inclination, 
also called magnetic dip, is the angle 
that the magnetic field of the earth 
makes with the horizontal at a par- 
ticular location. 

inclinometer An instrument for meas- 
uring inclination. A magnetic needle 
pivoted in a vertical plane is used to 
indicate the magnetic inclination of 
the earth’s magnetic field. 

•increment A change in the value of a 
variable. It is usually a small amount 
added to the given value of the 
variable. 

incremental hysteresis loss The hys- 
teresis loss when a magnetic material 
is subjected to a pulsating magnetizing 
force. 

incremental permeability The ratio of 
the cyclic change in magnetic induc- 
tion to the corresponding cyclic change 


in magnetizing force when the mean 
magnetic induction differs from zero. 

index of cooperation In rectilinear scan- 
ning, the product of the total length 
of a scanning line by the number of 
scanning lines per unit length. 

index of modulation The modulation 
factor. 

index of refraction The ratio of the 
speeds of a light ray or other radiation 
in two different materials. It deter- 
mines the amount the ray will bo re- 
fracted or bent when passing from one 
material to the other, such as from air 
to water. 

indicating instrument An instrument 
(meter) in which the present value of 
the quantity being measured is indi- 
cated by the position of a pointer 
relative to a scale. 

indicating lamp A small lamp used to 
indicate the position of a device or the 
condition of a circuit. 

indicator 1. An instrument used to 
detect the presence of an electrical 
quantity without necessarily meas- 
uring it accurately. 2. An electro- 
magnetic signaling device used to 
indicate which of a number of possible 
circuits has boon used to make a call 
signal. 3. A pressure recorder for 
internal-combustion or steam engines. 
A recent version for high-speed engines 
depends on the change in capacitance 
between two disks, one of which is 
deformed by the pressure. 

indicator drop An indicator for signal- 
ing, consisting of a liingcd flap nor- 
mally held up by a catch. The cahdi 
is released by an electromagnet, allow- 
ing the flap to drop when a signal is 
made. 

indirect-arc furnace An arc furnace in 
which the heat-producing arc is formed 
between two or more electrodes. 

indirectly heated cathode A catliode to 
which heat is supplied by an inde- 
pendent heater element in a thcnnionic 
tube. Also called equipoteritial cathode 
or unipotential cathode. 
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INDUaiON FIELD 


indirect scanning Scanning in whiclx a 
narrow beam of light is moved across 
the area being televised and the light 
reflected from each illuminated ele- 
mental area m turn is picked up by 
one or more phototubes. Formerly 
used in mechanical television systems. 

indirect wave The sky wave, received 
after reflection from ionosphere layers. 

indoor antenna A receiving antenna 
located entirely inside a building but 
outside the radio receiver. It may be 
a wire strung in an attic, between 
walls, around the walls, under a rug, 
etc. 

induced Produced as a result of ex- 
posure to the influence or variation 
of an electric or magnetic field. 

induced charge An electrostatic charge 
produced on an object by the electric 
field that surrounds a near-by object. 

induced current A current due to an 
induced voltage. 

induced voltage A voltage produced in 
a circuit by a change in the number of 
magnetic lines of force passing through 
a coil in the circuit. 

inductance That property of tin electric 
circuit or two neighboring circuits 
which determines how much electro- 
motive force will be induced in one of 
the circuits by a change of current in 
either of them. Inductance is meas- 
ured in henrys and designated by L. 

inductance bridge An instrument sim- 
ilar to a Wheatstone bridge, used to 
measure an unknown inductance by 
comparing it with a known inductance. 

inductance-tube modulation A method 
of modulation employed in frequency- 
modulated transmitters, in which an 
oscillator control tube acts as a varuibio 
inductance in parallel with the tank 
circuit of the radio-frequency oscil- 
lator tube, causing the oscillator fre- 
quency to vary in proportion to the 
audio-frequency voltage applied to the 
grid of the oscillator control tube. 

induction The act or process by which 
an object is electrified, magnetized, or 


given an induced voltage by exposure 
to a field. In electrostatic induction 
(also called electric induction), an 
object is charged by bringing it into 
the electric field of a charged object. 
In magnetic induction, an object is 
magnetized by bringing it into the 
magnetic field of an electromagnet or 
permanent magnet. In electromag- 
netic induction, a voltage is produced 
in a circuit by varying the magnetic 
field which is linked with that circuit. 
Self-induction is production of a volt- 
age in a circuit by a varying current 
in that same circuit. Mutual induc- 
tion is production of a voltage in 
a circuit by varying current in an 
adjacent circuit. 

induction accelerator An electronic de- 
vice originally developed by D. W. 
Kerst. It speeds electrons just as a 
cyclotron speeds positive particles. 
Electrons emitted from the filament of 
a doughnut-shpped glass vacuum tube 
are accelerated in gradually contract- 
ing orbits by an alternating-current 
electromagnet and eventually strike a 
target, producing high-energy photons 
or X rays. Also called betatron or 
rheotron, 

induction brazing An electric brazing 
process in which the heat is obtained 
from induced current. 

induction coil 1. A device for changing 
direct current into high-voltage alter- 
nating current. Its primary coil con- 
tains relatively few turns of heavy 
wire, and its secondary coil, wound 
over the primary, contains many turns 
of fine wire. Interruption of the 
direct current in the primary by a 
vibrating-contact arrangement induces 
a high voltage in the secondary. 2. 
A transformer used in a telephone set 
for interconnection of the transmitter 
(microphone), receiver (phone), and 
line terminals. 

induction compass A compass whose 
indications depend on the current gen- 
erated in a coil revolving in the mag- 
netic field of the earth. Also known 
as earth inductor compass, 

induction field That portion of the 
electromagnetic field of a transmitting 
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INDUaiON FURNACE 


antenna which acts as if it were permar- 
nently associated with the antenna. 
The radiation field leaves the trans- 
mitting antenna and travels through 
space as radio waves. 

induction furnace A device for trans- 
forming electric ener^ to heat by 
electromagnetic induction. Examples 
are the low-frequency furnace and the 
high-frequency furnace. 

induction generator An induction ma- 
chine that is driven above its syn- 
chronous speed by an external source 
of mechanical power, so that it gen- 
erates an alternating voltage. 

induction heating The process of trans- 
ferring the energy in an alternating 
magnetic field into a metal by induc- 
tion and there converting it into heat. 

induction instrument A meter that de- 
pends for its operation on the reaction 
between magnetic fiux set up by 
current in fixed windings and oth^ 
currents set up by electromagnetic 
induction in conducting paits of the 
moving system. 

induction loudspeaker A loudspeaker 
that depends for its operation on the 
reaction between the magnetic flux set 
up by an audio-frequency current in 
fixed windings and other currents 
set up by induction in conducting 
parts of the moving system. 

induction machine An alternating-cur- 
rent machine having a magnetic cir- 
cuit interlinked with two electric 
circuits or two sets of circuits rotating 
with respect to each other, with power 
being transferred from one circuit to 
the other by electromagnetic induc- 
tion. The speed of operation is not 
proportional to the associated fre- 
quency. Examples are induction mo- 
tors, induction generators, and certain 
types of frequency converters and 
phase converters, 

induction motor An electric motor in 
which electric power delivered to the 
primary circuit (xisually consisting of 
stationary field coils) is converted into 
mechanical power. The secondary 
circuit or the rotor is short-circuited or 
closed through a suitable circuit, and 


follows the rotating field of the primary 
at a speed slightly below that of the 
field. Examples are the wound-rotor 
induction motor and the squirrel-cage 
induction motor. 

induction resistance welding A resist- 
ance welding process in which the heat- 
ing current is caused to flow in the 
parts to be welded by electromagnetic 
induction, without any electric contact 
between the source and the work. 

induction voltage regulator A type of 
transformer having a primary winding 
connected in parallel with a circuit and 
a secondary winding in series with the 
circuit, used to adjust gradually the 
voltage or phase relation of the circuit 
by changing the relative position of the 
primary and secondary windings. 

inductive Pertaining to inductance, to 
the inducing of a voltage through 
mutual inductance, or to the inducing 
of an electrical charge by electro- 
static induction. 

inductive circuit A circuit containing a 
higher value of inductive reactance 
than capacitive reactance. 

inductive coupling The association of 
one circuit with another by means of 
inductance that is common or mutual 
to the two circuits. This term ordi- 
narily means coupling by means of 
mutual inductance provided by a 
transformer. Coupling by means of 
self-inductance that is common to two 
circuits is called direct inductive 
coupling. 

inductive feedback Feedback of energy 
from the plate circuit of a vacuum 
tube to the grid circuit through an 
inductance or by means of inductive 
coupling. 

inductive load A load that is pre- 
dominantly inductive, so that the load 
current lags behind the load voltage. 
Also called lagging load, 

inductive -output tube A tube in which 
output energy is obtained from the 
electron stream^ by electric induction 
between a cylindrical electrode or 
electrodes extended along the length 
of the tube and the electron stream 
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that flows through, but is not collected 
by the electrodes. 

inductive reactance That type of react- 
ance which is due to the inductance of 
a circuit or coil. It is measured in 
ohms, designated by Xl, and is equal 
to the inductance in honrys multiplied 
by 2ir times the frequency in cycles 
{Xl = 27r/L). 

inductor A circuit component designed 
so that inductance is its most impor- 
tant property. Usually known as coil 

industrial instrumentation The meas- 
urement and control of temperature, 
humidity, pressure, speed, properties 
of materials, dimensions, radiant en- 
ergy, liquid flow, liquid position, 
process times, quantities, and other 
measurable magnitudes. 

inert gas One of a group of chemically 
inert gases, including helium, noon, 
argon, krypton, and xenon. Also 
called noble gas and rare gas, 

inertia Inertia is opposition to change. 

It is a property common to all forms 
of matter, in which it will either 
remain at rest or in uniform motion 
in the same straight line until acted 
on by an external force. 

infinite Larger than any fixi^l boundary, 
or larger than any poHsiblc assigned 
number. 

infinite line A transmission line having 
characteristics corresponding to those 
which would bo obtained with an ordi- 
nary lino that is infinitely long. 

infinitesimal Kxtreinely small, ap- 
proaching zero as a limit, 

infradyne reception A term sometimes 
used for superheterodyne reception 
in which the in termed iate-frequoncy 
‘ value is higlior than the <‘,arrier fre- 
quency of the received signal. 

infrared The range of invisible ra<ii«i- 
tion freq\iencies which adjoins the 
visible red spectrum and extends up 
to radio waves. Infrared rays can 
be detected and measured with photo- 
tubes or with certain pho1x)graphi(*. 
films. Infrared beams are used in some 
photoelectric burglar-alarm systems. 
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infrared microscope An apparatus in 
which a projection microscope em- 
ploying an infrared light source pro- 
duces on the cathode of an electron 
image tube an optical image that 
causes corresponding emission of elec- 
trons from different points on the 
cathode surface. Systems of electron 
lenses focus the emitted electrons on a 
fluorescent screen in the tube, pro- 
ducing there a visible imago. 

infrasonic Having a frequency below 
the audible range. Frequencies above 
the audible range are called ultrasonic 
or supersonic. 

initial permeability The normal perme- 
ability when both the magnetizing 
force and the magnetic induction arc 
vanishingly small. 

initiating Causing an action to start. 
A qualifying term applied to a device 
whose operation must precede that of 
other devices involved in an operating 
sequence. Thus, an initiating relay 
may set off a sequence of operations in 
other relays. 

injection grid A grid introduced into a 
vacuum tube in such a way that it 
exercises roasonablo control over the 
electron stream without causing appre- 
ciable intcracition between the Bcrccn 
grid and control grid. The injection 
grid is used as a means of introduc- 
ing tlie oscillator sigmil into tho 
mixer stage in some superheterodyne 
receivers. 

ink recorder A recorder that employs 
an ink-fillod pen or capillary tube to 
produce tho grapliio record. 

ink-vapor recording In facsimile, a 
form of clecl.romechani(!al recording in 
which vaporized ink particles are 
directly (h^positctl on the record shoot. 

inphase Tho condition existing when 
waves of the same frequency pass 
through their maximum and minimum 
values of like polarity at the same 
instant. 

inphase component The component of 
an alternai-ing voltage or alternating 
curnmt <hic to resistance alone, in- 
dependently of reactance. 
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input 1. The current, voltage, or power 
fed into a circuit or device. 2; The 
terminals to which signal voltage is 
applied in a circuit or device. 

input admittance The reciprocal of in- 
put impedance. 

input capacitance The sum of the direct 
capacitances between the control grid 
and the cathode of a vacuum-tube 
circuit. 

input impedance A value equal to the 
applied alternating voltage divided 
by the resulting alternating cxirrent 
through a circuit or device. 

input resonator The buncher resonator 
in a velocity-modulation tube. It 
modifies the velocity of the electrons 
in the beam. 

input transformer A transformer used 
to transfer energy from an alternating- 
voltage source to the input of a circuit 
or device. Its function is usually to 
provide a correct impedance match. 

insertion loss The loss caused at a given 
frequency by the insertion of app^ 
ratus in a transmission system. It is 
the ratio, expressed in decibels, of the 
power delivered before the insertion 
to the power delivered after the 
insertion. 

inside spider A flexible device placed 
inside a voice coil to center it accu- 
rately with respect to the pole pieces 
of a dynamic loudspeaker. 

inspectoscope An instrument for view- 
ing quartz crystals while immersed in 
oil, to locate the various mechanical 
faults, to determine the approximate 
direction of the optical axis, and to 
reveal regions of optical twinning. 

instantaneous A qualifying term indi- 
cating that no time delay has been 
purposely introduced in the action of 
a device, such as a relay. 

instantaneous disk A blank disk that 
can be played back on a phonograph 
immediately after being cut on a sound 
recorder. 

instantaneous power The rate at which 
electric energy is being transmitted at 
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a particular instant. It is equal to the 
product of the instantaneous current 
by the instantaneous voltage. 

instantaneous recording A re<iordiiig 
that may be used immediately after 
cutting or embossing, without further 
processing. 

instantaneous sound pressure The total 
instantaneous pressure at a point 
in a medium containing sound waves, 
minus the static pressure that exists 
when no sound waves are present. 
The unit is the dyne per square centi- 
meter. Often called excess sound 
pressure, 

instantaneous value The value of an 
alternating quantity at any particular 
point in its cycle. 

in step Inphase. 

instrument 1. A device for measuring 
the value of a quantity under observa- 
tion. It may either indicate or record 
the value. Also called meter when 
the context is such as to prevent con- 
fusion with meters that register quan- 
tity with respect to time. 2. A 
contrivance that produces musical 
sounds. 3. A tool, implement, or 
device by means of which any work 
is performed or result is effected. 

instrument landing station A spec^.ial 
radio station for facilitating the land- 
ing of aircraft. 

instrument multiplier A higlily accu- 
rate series resistor used to extend the 
voltage range of an instnimont beyond 
some value for whicih the instrument 
is already complete. 

instrument shunt A highly accurate 
special type of low-value n^sistor con- 
nected in parallel with an instrument 
to extend its current range beyond 
some value for which the instrument 
is already complete. 

instrument transformer A transformer 
in which conditions of current or volt- 
age and of phase position in th(% 
primary circuit arc represented with 
sufficient accuracy in the secondary 
circuit to permit conne(‘.ting an instru- 
ment to the secondary rat.h(ir than the 
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primary. Used so that only low cur- 
rents or low voltages are brought to 
the instrument itself. With a current 
transformer, the primary winding is 
inserted in the circuit carrying the 
current to be measured or controlled. 
With a voltage transformer, the pri- 
mary winding is connected across the 
circuit whose voltage is to bo measured 
or controlled- 

insulated carbon resistor A carbon 
resistor encased in a fiber, plastic, or 
other insulating housing. 



insulated screw eye A wood screw 
terminating in an insulated eye through 
which wires may be run and support-ed. 
Used extensively for antenna lead-in 
wires. 


insulated series-excited vertical radiator 
A vortical transmitting antomia that 
is instilated from the earth, with its 
exciting voltage induced in a coil 
connected between the ani,oiina and 
the ground. 


insulating strength A measure of the 
ability of an ins\ilating maUjrial to 
withstand elec.tric stress without bnwik- 
dowii. It is defined as the voltage per 
unit thickness necessary to initiate a 
disruptive discliarge. Usually meas- 
ured in volts p<^r centimeter. Also 
called electric strength and dieU*vifie 
strmigth. 



an electric circuit or preventing pos- 
sible future contact between conduc- 
tors. Common materials used for 
insulation are cotton, silk, rubber, 
baked enamel, mica, porcelain, glass, 
etc. 


insulation resistance The electric resist- 
ance between two conductors sepa- 
rated by an insulating material. 



Boohivo iiiHulator and noil-it knob. 


insulator A device having high electric 
resistance, used for supporting or sepa- 
rating conductors so as to prevent 
undcsired flow of current from the 
conductors to other objects. 

integraph A mechanical device for de- 
termining areas under curves, and 
hence for performing integration. 

integrating circuit A circuit that pro- 
duces an output voltage substantially 
in proportion to the frequency and 
amplitude of the voltage applied to the 
input circuit, 

integrating meter An instrument that 
adds up or integrates the electrical 
energy used over a period of time, such 
as an ordinary electric luctcr. 


insulating tape Tape impregnated with 
insulating material, usually adhesive, 
used to cover joints in insulaUsd wires 
or cables. 

Insulating varxiish A varnish having 
good insulating qualities, applied to 
coils and windings to improve their 
insulation and sometimes also to 
improve mechanical rigidity. 

insulation A material having high elec- 
tric resistance, and therefore suitable 
for separating adjacent conductors in 
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integrating photometer A photometer 
ill which the average (^atuUepower from 
a H()ur(u^ in all <lirectionH or at all angles 
in a single piano is determined by a 
single reading. 

integrating-sphere densitometer A pho- 
toelectric instrument used to measure 
the density of sound tracks on motion- 
picture film or to moasurc film density 
itself. A beam of interrupted light is 
direeded through the film into a sphere 
having a whito inside surface, such that 
the light reflected from any part of the 
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sphere is proportional to the total light 
entering the sphere. A phototube 
inserted in the wall of the sphere picks 
up the reflected light and converts it 
into a corresponding signal that can be 
amplified and fed to a meter calibrated 
in density ratings. 

intelligence signal Any signal that con- 
veys information. 

intensify To increase the brilliance of 
an image on the screen of a cathode- 
ray tube. 

intensifying screen A thin screen coated 
with a finely divided substance that 
fluoresces readily under the influence 
of X rays. It is used in close contact 
with the emulsion of a photographic 
plate or film in X-ray apparatus for 
the purpose of increasing the effect of 
the X rays on the film, 

intensimeter An instrument used to 
estimate the quantity of X-ray radia- 
tion for the purpose of determining 
the duration of exposure when using 
X rays for therapy. Also called dosage 
meter and dositneter. 

intensity 1. A general term now used 
chiefly to signify the strength or value 
of a current. The symbol I for cur- 
rent comes from this word. 2. The 
strength or amount of a quantity, as of 
magnetization, illumination, etc. 

intensity level A term used in acoustics 
to specify the relation of one sound 
intensity to another. The intensity 
level is expressed in decibels, and is 
equal to ten times the common loga- 
rithm of the ratio of the intensities. 
The reference intensity is usually 
chosen as a sound flux density of 10"® 
erg per second per square centimeter 
in air at normal conditions. 

intensity of X rays That quality of a 
beam of X rays which determines the 
rate .of ionization of air at a given point 
under specified conditions. Intensity 
is expressed in roentgens per unit of 
time. 

intensity modulation Control of the 
brilliance of the trace on the screen 
of a cathode-ray tube in conformity 


with the signal. Also called hrilliance 
modulation. 

intercarrier noise suppre^on A means 
of suppressing the noise resulting from 
increased gain when a high-gain re- 
ceiver with automatic volume control 
is tuned between stations. The sup- 
pression circuit automatically blocks 
the audio-frequency input of the re- 
ceiver when no signal exists at the 
second detector. Also called intern- 
station noise suppression, 

intercept 1. The distance from the 
origin to the point where a line, curve, 
or surface cuts a particular axis on a 
graph. 2. To cut off or bound some 
part of a line or other geometric figure. 


Interoommunioation systoms permit instant 
two-way conferences between shop and 
drafting room. 

intercommunication system An audio- 
frequency amplifier system that pro- 
vides two-way voice communication 
between two or more locations. Each 
station contains a dynamic loud- 
speaker that also servos as a micro- 
phone. The amplifier may bo at a 
central station, or each station may 
have its own amplifier. Connections 
between stations may be by means of 
wires or by means of carrier signals 
traveling over electric wiring in the 
building. 

interelectrode ca- 
pacitance The 
capacitance exist- 
ing between the 
electrodes in a 
vacuum tube. 

interference 1. A 
variety of effects 
occurring when 
two or more wave 



Intcrelcjotrodo cttpuci- 
tonoes in a triode. 
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trains of either light or radio waves 
arrive at the same point simultane- 
ously. 2. Undesirod radio programs 
or noises that interfere with reception 
of a desired radio program. 

interference eliminator 1. Any device 
designed for the purpose of eliminating 
or reducing interference. 2. A wave 
trap used to reduce the effects of inter- 
ference produced by an undesired 
radio station. 

interference filter A device, generally 
containing some combination of capaci- 
tance and inductance, used between a 
source of man-made interference and 
a radio receiver to attenuate or elimi- 
nate noise signals. 

interference guard bands The two 
bands of frequencies on either side 
of the communication band and fre- 
quency tolerance of a station assign- 
ment, provided in order that there 
shall be no interference between 
stations having adjacent frequency 
assignments. 

interference pattern The space dis- 
tribution of pressure, particle velocity, 
energy density, or energy flxix of 
stationary waves. 

interferometer An apparatus used to 
produce and show interference between 
two or more wave trains coming from 
the same large luminous area, and also 
to compare wavelengths with observ- 
able displacements of reflectors or 
other parts. 

interlaced field Interlaced scanning. 

interlaced scanning A method of elec- 
tronic television scanning in which 
every other line of a frame is covered 
during one downward sweep of the 
scanning beam and remaining lines^are 
scanned during the next complete 
sweep. 

interlacing A method of scanning used 
in television, in which each picture is 
divided into two or more complete sets 
of interlacing lines to reduce flicjkcr. 

interlock A device actuated by the 
operation of some other device with 
which it is directly associated, to 
govern succeeding operations. 


interlock circuit A circuit in which one 
action cannot occur until one or more 
other actions have first taken place. 
The interlocking action is generally 
obtained with relays. 

intermediate frequency In superhetero- 
d3me reception, a frequency resulting 
from the combination of the received 
frequency with the locally generated 
frequency, and usually equal to their 
difference. 

intermediate -frequency amplifier In a 
superheterodyne receiver, the section 
that amplifies signals after they have 
been converted to the intermediate- 
frequency value by the frequency 
converter. 


intermediate-freouency stage An inter- 
mediate-frequency amplifier stage in a 
superheterodyne receiver. It is lo- 
cated between the first detector and 
the second detector. 


interme di a t e - f r e - 
quency trans- 
former The 
transformer used 
at the input and 
output of each in- 
tcrmediate-fre- 
quency amplifier 
stage in a super- 
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Intor mcdiate-fre- 
qiionoy transformer 
aynibol us used in a 
typical circuit. 


heterodyne receiver for coupling pur- 
poses and to provide selectivity. 


intermediate-frequency transformer lead 
color code Ijeads of these trans- 
formers in radio receivers are identified 
by the following standard UMA colors: 
Plato load — ^bluo; li plus load — ^red; 
grid or diode lead — ^groon; grid return 
lead — ^black. For a full-wave trans- 
former the second diode load will bo 
grceii-black. 



luUirinudiato-froquoucy transformer with 
color-coded leads. 
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intermittent current A unidirectional 
current that is interrupted at regular 
or irregular intervals. 

intermittent defect A defect that de- 
pends on varying conditions m a cir- 
cuit and is hence not continuously 
present. 

intermittent duty Operation of a 
chine or apparatus for definitely speci- 
fied alternate intervals of load and rest. 

intermittent rating A rating stating the 
permissible output of a piece of 
apparatus when working for alt^ate 
periods of load and rest having a 
definite ratio to each other or when 
running for a stated period that 
is insufficient to produce the final 
temperature. 

intermittent reception A radio-receiver 
complaint in which the receiver 
operates normally for a tme, then 
becomes defective for a time, with 
the process repeating itself at regular 
or irregular intervals. 

intermittent service area The area re- 
ceiving service from the ground wave 
of a broadcast station but beyond the 
primary service area and subject to 
some interference and fading. 

intennodulation Modulation of the 
components of a complex wave by each 
other, producing new waves whose 
frequencies are equal to the sums and 
differences of integral multiples of the 
component frequencies of the original 
complex wave. 

intermodulation distortion The produc- 
tion of combination-frequency tones 
at the output by the nonlinearity of an 
amplifier or network when two or more 
sinusoidal voltages of specified ampli- 
tude are applied at the input. It is 
expressed as the ratio of the root- 
mean-square voltage of one or more 
of the combination frequencies to t^t 
of one of the parent frequencies, 
measured at the output. 

intermodulation interference Station 
interference occurring when the signals 
from two undesired stations whose 
frequencies differ by exactly the inter- 
mediate-frequency value of a super- 

184 


heterod 3 me receiver are able to pass 
through the preselector due to poor 
selectivity. In the mixer-first detector 
stage, this undosired intermediate- 
frequency signal interacts with the 
desired intermediate-frequency signal, 
with the result that squeals and garbled 
programs interfere with reception when 
any desired station is tuned in. 

internal resistance The resistance that 
is inside a battery, generator, or circuit 
component. 

international ampere The value of cur- 
rent that wiU deposit 0.001118 gram of 
silver per second from a solution of 
silver nitrate under certain specified 
conditions. It is equal to 0.99985 
ampere. 

international broadcast station A sta- 
tion licensed for the transmission 
of broadcast programs for inter- 
national public reception. Frequen- 
cies for these stations are allocated 
from bands assigned (between 6,000 
and 26,600 kilocycles) for broad- 
casting by international agreement. 

international commimication service A 
telecommunication service between 
offices or stations belonging to dif- 
ferent countries or between stations 
of the mobile service, unless these 
latter are of the same nationality and 
are situated within the limits of the 
country to which they belong. 

international coulomb An international 
unit equal to 0.99986 coulomb. 

international farad An international 
unit equal to 0.99952 farad. 

International General Radio Regulations 
The General Radio Regulations of 
Cairo, 1938, annexed to the Inter- 
national Telecommunications CJonven- 
tion of Madrid, 1932. 

international henry An international 
unit equal to 1.00048 henrys. 

international joule An international 
unit equal to 1.00018 joules. 

International Morse code The code 
universally used for radiotelcgraphy. 
It is used for wire telegraphy in sonie 
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European countries, and is also known 
as the conMnental 

international ohm The resistance at O'* 
centigrade of a column of mercury 
106.300 cGiitimeters long, having uni- 
form cross section and a mass of 14.4521 
grams. One international ohm equals 
1.00048 ohms. 

international radio silence Three- 
minute periods of radio silence, on the 
frequency of 500 kilocycles only, com- 
mencing 15 and 45 minutes after each 
hour, during which all radio stations 
may listen on that frequeii(\v for dis- 
tress signals of ships and air(iraft. 

international radium standard A stand- 
ard of radioactivity, consisting of 21.99 
milligrams of pure radium chloride. 

international system A system of elec- 
trical and magiKitic units, little used 
and scheduled to be discarded. It is 
based on resistance, current, hmgth, 
and time as the four fundamental 
quantities. The units of resistance 
and current (international ohm and 
international ampere) are arbitniry 
values that approximately correspond 
to the absolute ohm and absolutes 
ampere, while the \mits of length and 
time are the centimeter an<l second. 
Units in this systcmi are p^e(^odod by 
the word international. 

international volt An international unit 
equal to 1.00033 volts. 

international watt An international unit 
equal to 1.00018 watts. 

interphone system An int(^r<*.omimini- 
cation system such as that in an 
aircraft or other mobile unit. 

interpolate To estinuite missing val- 
ues between thos^^ which are known. 
Extrapolate ni<^n.ns to (^stimatc^ valiwis 
outside the known range. 

interpolation process of (indifig the 
value of a function Ixdween two known 
values by a proc.e<lur(i oihav than the 
law that is expn^sscxl by the function. 

interpole An atixiliary pole placcxl l)<»- 
twoon the main pohss of a dinxdr- 
(uirront generator or motor to prodiuxs 
a flux that assists reversal of current 
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in the* short-circuited armature coil at 
each instant, thereby reducing spark- 
ing at the commutator. Also called 
co?nm'utating pole, 

interrupted continuous wave A con- 
tinuous wave that is interrupted at an 
audio ^ frequency in a substantially 
periodic manner at a transmitter, in 
order to produce an audio-frequency 
tone modulation that makes possible 
the reception of the resulting code 
signals with ordinary receivers (with- 
out beat oscillators). 

interrupter A device for opening and 
closing an electric circuit rapidly and 
periodically. It is used in the primary 
circuit of an induction coil, in door- 
bells, and in buzzers. 

interstage Between stages. 

interstage coupling Coupling between 
vacuum-tube stages. 

interstage transformer A transformer 
used to provide coupling between two 
vacuum-tube stages. 

interstation noise suppression A moans 
of suppressing the noise resulting from 
increiiHed gain when a high-gain re- 
ceiver with automatic volume control 
is tuned between stations. The sup- 
pression circuit automatically blocks 
the audio-frequency input of the re- 
ceiver when no sigmil exists at the 
second detector. Also cidled inter-- 
carrier noiee mppreesion. 

interval timer A devieo for measuring 
the time interval botw(^on two actions. 
Tlic oliH^tronic version may consist of 
an armngcuneni for charging a capaci- 
tor at a predct,<^nnined rate during the 
time ink^rval being measured, then 
ineasuring the <niantity of electricity 
ill the <‘ia]>acitor and computing from 
it the time int(^^val by means of tho 
formula Q « It, wJiero Q is tlio quan- 
tity in coulombs, I tho curr(«it in 
amperes, and i tlie time in seconds. 

interzone poUce station A siiatioii uscul 
by a police department for radio- 
tidegnipli communication with simi- 
larly licensed stations in adjacent zones 
or with th(^ lu^arest interzono polhie 
st-atioji ill case there is no similarly 
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licensed station in the adjacent zone, 
with stations within the zone, and 
with mobile police units equipped for 
radiotelegraph reception. 

intrinsic contact potential dlfieience 
The true potential difference between 
two perfectly clean metals in contact. 

intrusion-detection system A photo- 
electric, capacitance-controlled, elec- 
tric, acoustic, or other system for 
settmg off an alarm that announces the 
presence of an intruder at the bound- 
aries of a protected area or inside that 
area. 

Invar An alloy of nickel and iron, con- 
taining about 36 per cent nickel, which 
remains essentially constant in length 
over a wide range of temperature. 

inverse feedback A vacuum-tube cir- 
cuit arrangement in which a voltage 
is fed back from the plate circuit to 
the grid circuit in such a way that it is 
180 degrees out of phase with the 
input signal, decreasing the ampli- 
fication. It is used in radio-frequency 
circuits to improve the stability by 
preventing oscillation, and in audio- 
frequency circuits to reduce distortion 
and noise in order to permit greater 
undistorted power output. Also called 
degeneration, negative feedback, and 
stabilized fe^ack. 

inverse peak voltage The peak-voltage 
value existing across a rectifier tube 
during that half of the cycle in which 
current does not flow. 

inverse photoelectric effect The trans- 
formation of the kinetic energy of a 
moving electron into radiant energy, 
as in the production of X rays, or in 
recombination of electrons with ions 
in a glow discharge tube or fluorescent 
lamp. 

inverse piezoelectric effect The con- 
traction or expansion of a qu^z or 
other crystal along an electric axis 
when subjected to an electric field in 
that direction. Also called electro- 
atriction, 

inverse square law A law of optics 
which states that the intensity of light 
varies inversely as the square of the 


distance from the source of light. 
Thus, moving twice as far away gives 
one-fourth as much light intensity. 

inverse voltage The effective-voltage 
value existing across a rectifier tube 
during that half of the cycle in which 
current does not flow. 

inversion The process of producing 
inverted or scrambled speech by beat- 
ing an audio-frequency signal with a 
fixed higher audio frequency and using 
only the lower side band of the result.- 
ing beat frequencies. The original low 
audio frequencies then become high 
frequencies, and vice versa. 

inverted amplifier A two-tube vacuum- 
tube amplifier stage in which the con- 
trol grids are grounded and the driving 
excitation is applied between the 
cathodes. The grid then serves as 
a shield between the input and output 
circuits. The output circuit capaci- 
tance is greatly reduced — an important 
advantage in high-frequency operation. 



inverted L antenna An antenna con- 
sisting of one or more horizontal wir(^s 
to which a connection is made by 
means of a vertical wire at one end. 

inverted speech Speech that has been 
made unintelligible by inverting the 
frequencies in such a manner as to 
change the sound completely for secret 
transmission of transoceanic ladio 
telephone calls yet permit converting 
it back at the receiving end. Also 
called scrambled speech, 

inverter A device for converting direct 
current into alternating current. It 
may be electromechanical, as in a 
vibrator, or electronic, as in a thyra- 
tron inverter circuit. 

ion The electrified particle formed when 
a neutral atom or group of atoms gains 
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IONOSPHERE 


or loses one or more electrons. A 
negative ion has gained electrons; a 
positive ion has lost electrons. 

ion counter A tubular ionization 
chamber used for measuring the ion- 
ization of the air. 

ionic focusing Focusing of the electron 
beam in a cathode-ray tube by varying 
the filament voltage and temperature, 
thereby changing the radial electro- 
static focusing field that is auto- 
matically produced by accumulations 
of positive ions in the tube. Also 
called gas focusing, 

ionic medication The therapeutic use 
of an electric current to introduce ions 
of soluble salts into tissues. Also 
called jnedical ionization, 

ionization The process by which mole- 
cules of a gas are converted into posi- 
tive ions by loss of electrons, or into 
negative ions by gain of electrons. In 
a vacuum tube, these ions make the 
tube more conductive and hence 
permit greater current flow. Ioniza- 
tion can be produced in a number of 
ways, as by collisions of ions with 
electrons, by the action of ultraviolet 
light or other radiation, etc. 

ionization chamber An enclosure con- 
taining two oppositely charged oleci 
trodes in air or some other gas, so 
arranged that when the gas is ionized, 
by X rays or cosmic rays, the result- 
ing ions are drawn to the electrodes. 
The current through the t\il)o is then 
a measure of the intensity of the 
ionizing rays. 

ionization current Current flow be- 
tween two oppositely charged elec- 
trodes in an ionizcul gas. 



Cirouit illuHtrating an cnniHHiou-typo ionisation 
gago. 


ionization gage A pressure gage for 
measuring the degree of vacuum. It 
is based on the quantitative relation 
between pressure and ionization cur- 
rent in a vacuum tube. 

ionization potential See ionizing poten- 
tial. 

ionization pressure An increase in the 
pressure within a gaseous discharge 
tube due to ionization of the gas. 

ionize To convert into ions. 

ionized layer A Kennelly-Heaviside 
layer. n 

ionizing potential The voltage required 
to ionize an atom or molecule by 
impact with an electron or by other 
means. It corresponds to the energy 
in electron-volts required for ionization. 

ion migration A movement of ions pro- 
duced in an electrolyte by applica- 
tion of an electric potential between 
electrodes. 

ionogen A substance that, when dis- 
solved in a specified medium (usually 
water), produces an electrolyte capable 
of conducting electricity. 

ionometer 1. An instrument for meas- 
uring the quantity or intensity of 
roentgen rays (X rays). Also called 
roentgen meter or roentgenometer. 2. 
An ionization chamber used to meas- 
ure the iutemsity of a radiation that is 
capable of producing ionization. 

ionosphere The uppe^r portion of the 
earth^s atmosphere, Ix^ginning at abo\it 
30 miles above tins surfac-e of the earth, 
and containing layers of highly ion- 
ized air that are cai>al)le of bending or 
reflecting radio waves l)ack to earth, 
llefhudion from the ionosphere makes 
possible long-disbincc*. reception of 
radio waves. Tins ionospheni start.s 
with the Jill and layers, commonly 
called the Keniielly-Ib^aviside layer. 
Above this are the Fi and Fa lay(‘.rs, 
sometimes colhictivcly (tailed tho Apple- 
ton layer. Ionosphere layers arc ro- 
sponHil)le for fading, skip distamto, and 
difforcmccs between day and night 
reception. 
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IONOSPHERIC STORM 



Pulse patterius obtained on cathode-ray tube 
screen during ionosphere height meeeure- 
ments by radar techniques. Each peak is 
called a pip. 

ioaospheric storm A period of dis- 
turbance in the ionosphere, during 
which there are erratic and abnormal 
variations of penetration frequencies, 
virtual heights, and absorption. 

ionospheric wave A radio wave that is 
propagated by reflection from the 
ionosphere, ^metimes called a sk^ 
toave. 

ion trap An electrode in the electron gun 
of a television picture tube, arranged 
to attract negative ions and prevent 
them from reaching the luminescent 
screen. The electrode is usually a 
metal disk having a small hole in its 
center. 

ipa Abbreviation for intermediate power 
amplifler. 

IR drop The voltage drop produced 
across a resistance R by the flow of cur- 
rent I through the resistor. 

IRE Abbreviation for Institute of Radio 
Engineers. 

iris An iris diaphragm. 


hole in the diaphragm, the less is the 
energy passing through the diaphragm 
position; the remainder of the energy 
is reflected back. 

PR loss Power loss in transformers, 
generators, connecting wires, and other 
parts of a circuit due to current flow I 
through the resistance R of the copper 
conductors. Also called copper loss. 

iron-core coil A coil in which iron forms 
part or all of the magnetic circuit link- 
ing its winding. In a choke coil, the 
core is usually built up of laminations 
of sheet iron. 



iron-core transformer A transformer in 
which iron forms part or all of th(^ 
magnetic circuit linking the trans- 
former windings. 

iron loss Power loss occurring in iron 
cores of electric machines, coils, trans- 
formers, etc., due to hysteresis and 
eddy currents. 

iron-vane instrument A measuring in- 
strument in which the movable ele- 
ment is an iron vane. 

irradiation The application of X rays, 
radium rays, or other radiation to a 
patient or object. 


iris diaphragm 1. A continuously vari- 
able aperture placed on either side 
of a lens to control the amount of 
light passing through the lens. 2. An 
arrangement of adjustable metal leaves 
like those used in photography, set into 
a wave guide to regulate the flow of 
energy. The smaller the aperture or 


IS Designation for an internal shield. 
Used on tube-base diagrams to desig- 
nate the pin that is connected to the 
shield inside the tube. 

isobars Forms of elements having prac- 
tically the same atomic weight bub 
different atomic numbers and hence 



quite different chemical properties, 
such as uranium Xi and uranium X2. 

isochronism Running at exactly iden- 
tical speeds, as of shafts in some forms 
of printing telegraph systems. 

isochronous circuits Circuits having the 
same resonant frequency. 

isoclinic lines On a magnetic map, lines 
passing through points of equal mag- 
netic inclination or dip. Also called 
aclinic lines, 

isodynamic lines On a magnetic map, 
lines passing through points of equal 
horizontal component of the earth’s 
magnetic field. 

isoelectronic Having the same number 
of electrons outside the nucleus of the 
atom. 

isogonal lines On a magnetic map, lines 
pacing through points of equal mag- 
netic declhiation. 

Isolantite A ceramic insulating mate- 
rial widely used in the construction 
and mounting of radio parts, partic- 
ularly in ultrahigh-froqucncy circuits. 

isolating switch A switch intended for 
isolating a circuit from its source of 
power, and normally operated only 
after the circuit has been opened else- 
where by otlier memns, 

isolation network A network inserted in 
a c.ircuit or transmission lino to pre- 
vent interaction between circuits on 
each side of the insertion point. 


ITERATIVE IMPEDANCE 

isomer One of two or more substances 
composed of molecules having the 
same kinds of atoms in the same pro- 
portions but different arrangements of 
those atoms and hence different phys- 
ical and chemical properties. Isomers 
with different molecular weights arc 
called polymers; examples are acety- 
lene (C2H2) and benzene (CeHo). 

isometric 1 . Represented without per- 
spective. In an isometric drawing, 
parallel linos on the object are made 
parallel on the drawing, and no vanish- 
ing points are used. 2 . In crystal 
stnicture, having three equal and 
mutually perpendicular axes. 

isotopes Varieties of a chemical element, 
having the same atomic number but 
different atomic masses. 

isotropic Having the same properties in 
all directions. 

isotropic body A body in which the 
value of any given property is inde- 
pendent of the direction of measure- 
ment. 

iterative impedance For a nonuniform 
lino or structure constituting a four- 
terminal transducer (energy-transfer- 
ring device), the iterative impedance 
at a pair of terminals is the impedance 
that will terminate the other pair of 
terminals in such a way that the 
impedance measured at the first pair 
of terminals is equal to this terminating 
impedance. For a uniform line, it 
is the same os the characteristic 
impedance. 
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j Abbreviation for joule. 

j I )eHif];uatiou used for the complex 
op(^rat,or j which is mathematically 
ecpiiviilent to -v/ — 1. 

jack A c<)nne(*.tinR dovico to which the 
wires of a <‘.ircuit may bo attached, and 
wliich is arranged for insertion of a 
plug. 



IMioik) phono-tip jack, and phone-tip plug. 

jamming '^PransmiBsion of disturbing 
nwlio signals in such a way as to inter- 
f(\r(i with rocoptioii of signals from 
another station. 

JAN specification Joint Army-Navy 
sp(^('.i flcatiou. 

jar A unit of capacitance used in the 
britisli Navy, equal to Hoo micro- 
farad. 

jewel bearing A natural or synthetic 
j(W(d, uHually sapphire, having a care- 
fully ground conical depression that 
s<Tvcw as a bewaring for the pivot of a 
m(d.<%r inovcinont or as a bearing in 
other (lelicatc instnunents. 

jitters In facsimile, distortion in the 
rctuiivcd picture caused by momentary 
<Trors in Hynchronism between scanner 
Jim I recorder. 


jogging Quickly repeated opening and 
closing of a circuit to produce small 
movements of the driven machine. 
Also called inching. 

Johnson noise A background noise 
heard in radio receivers due to thermal 
agitation in grid circuits. 

joule A unit of energy or work. The 
absolute joule is equal to 10 million 
ergs. The international joule is equal 
to the work required to maintain a 
current of one ampere for one second 
in a resistance of one ohm. One joule 
is equal to one watt-second. 

Joule effect 1. The heating effect pro- 
duced by the flow of current through 
a resistance. 2. The change in the 
dimensions of a ferromagnetic object 
when placed in a magnetic flcld. Also 
called magnetostriction. 

Joule’s law The rate at which heat is 
produced in an electric circuit having 
constant resistance is proportional to 
the square of the current. The heat 
in calories is 0.2388/®2?<, with R in 
ohms, I in amperes, and t in seconds. 
The heat in joules is PRt. 

jumper A short length of conductor 
used to make a connection between 
terminals, around a break in a circuit, 
or around an instrument. 

junction 1. A joint in a circuit. 2. 
The point of contact between two 
dissimilar metals or materials, as in 
a thermocouple or a copper-oxide 
rectifier. 

jtinction box A metal or other box into 
which wires or cables are led and con- 
nected to form joints. It provides 
mechanical protection for the joints. 
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K Designation for the cathode of a 
vacuum tube. 

K Any numerical value that remains 
constant during a particular investi- 
gation. 

Karolus cell A light valve depending on 
the variation in the polarization of a 
liquid with changes in magnetic field 
strength. 

Karolus system A system of photo- 
telegraphy in which a phototube is 
employed at the transmitter for scan- 
ning the subject copy and a Kerr cell is 
used at the receiver. Used chiefly in 
Europe. 

kc Abbreviation for kilocycles per 
second. 

keeper A bar of iron or steel placed 
across the poles of a horseshoe magnet 
to complete the magnetic circuit when 
the magnet is not in use, in order to , 
avoid the self-demagnetizing effect of* 
leakage lines. 

Kelvin balance An instrument for meas- 
uring current by sending it through a 
fllxed coil and a movable coil attached 
to one arm of a balance, and com- 
paring the rosultiTig force between the 
coils with the force of gravity acting on 
a known weight at the other end of 
the balance arm. 

Kelvin scale Temperature measured 
with a scale having its zero at absolute 
zero, the lowest possible temperature, 
but otherwise utilizing the centigrade 
scale. Add 273.1 to a centigrade value 
to get the Kelvin value, also known as 
the absolute value. 

Kelvin’s law The most economical 
cross-sectional area for a conductor is 
that for which the cost of electric 
energy lost in a given period equals the 
interest for the same period on the 
capital involved. 


Kennelly-Heaviside layer A region of 
highly ionized air in the ionosphere, 
having maximum intensity at about 66 
miles above the earth’s surface, capable 
of reflecting or refracting radio waves 
back to earth under certain conditions. 
It is made up of Ei and E 2 layers. 
Also called Heaviside layer. 

Kennelly’s law The reluctivity in mag- 
netizing a specimen of iron is propor- 
tional to the magnetizing force. 

kenotron A high-vacuum thermionic 
tube in which no means is provided for 
controlling the unidirectional current 
flow. It thus has two electrodes, a hot 
cathode and an anode, and is used as a 
rectifier. 

keraunophone A device incorporating 
radio circuits, used to demonstrate 
audibly the occurrence of distant 
lightning flashes. 

kernel 1. A line within a current- 
carrying conductor, along which the 
magnetic intensity due to the current 
is zero. 2. The highly stable electron 
group that remains when a chemically 
active atom is ionized by the removal 
of its incomplete outer shell of electrons. 
Also called Rumpf or core. 



Korr coU used iu one type of television circuit. 


Kerr cell A transparent enclosure con- 
taining nitrobenzene or some other 
transparent substance which exhibits 
electric double refraction and hence 
can bo used to convert a varying volt- 
age into corresponding variations in 
the intensity of polarized light passing 
through the cell. Used as a light valve 
in some mechanical television systems, 
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because it can be made to modulate a 
light beam with television signals. 

Kerr effect An electrooptical effect in 
which certain transparent substances 
become doubly refracting when sub- 
jected to an electric field at right angles 
to a beam of light. Also, the conver- 
sion of plane-polarized light into 
elliptically polarized light when it is 
reflected from the polished end of a 
magnet. 


/POamoM I / STOP BU&HING* 



^^SPRINft Piyg-upg 
PosmoN e 

Lever switching key. 



Transmitting key. 


key 1. A hand-operated switching de- 
vice ordinarily formed of concealed 
spring contacts with an exposed handle 
or pushbutton, capable of switching 
one or more parts of a circuit. 2. A 
special lever-type switch that can be 
operated rapidly by hand to form code 
signals by opening and closing a cir- 
cuit in radio or wire telegraphy. 

key click Those components of tele- 
graphic radiation that are set up as 
transients by the opening or closing 
of the signaling key but are not 
essential for communication. 

key-click filter A filter that attenuates 
the surges produced each time the 
keying circuit of a transmitter is 
opened or closed by the key. 


keying wave The 
emission that 
takes place in tele- 
graphic communi- 
cation while the ac- 
tive portions of the 
code characters are 
being transmitted. 
Also called mark- 
ing wave. 



''"''SR^CE 


Keying produces thotc 
signals, such os the 
letter D above, in a 
continuous- wave 
transmitter. 


key station The station at which a net- 
work radio or television program 
originates. 

keystone-shaped Wider at the top than 
at the bottom, or vice versa. 



keystoning Producing a keystone- 
shaped scanning pattern due to the 
fact that the electron beam in the tele- 
vision camera tube is at an angle with 
the principal axis of the tube. 

kg Abbreviation for kilogram. 

kick Sudden movement of the pointer 
of an ohmmeter when connected to a 
capacitor of fairly large value. The 
amount of the kick is a rough measure 
of the size of the capacitor. 

kilo- Metric prefix meaning 1,000. 

kilocycle One thousand cycles. Abbre- 
viated kc, and interpreted as meaning 
thousands of cycles per second. 

kilogauss A unit of magnetic induction 
equal to 1,000 gausses. 

kilogram The practical metric standard 
of mass and weight. It is equal to 
1,000 grams, or approximately 2.2 
pounds. Abbreviated kg, usually with- 
out a period. 


keying chirps Sounds accompanying 
code signals when the transmitter is 
unstable and shifts slightly in fre- 
quency each time the sending key is 
closed. 


kilohm Abbreviation for kilo-ohm, equal 
to 1,000 ohms. 

kilo-line A unit of magnetic flux equal 
to 1,000 centimeter-gram-second lines 
or maxwells. 
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kilometer One thousand meters, or 
approximately 3,280 feet. 

kilometric waves British term for elec- 
tromagnetic waves having wavelengths 
between 1,000 and 10,000 meters. 

kilovar Alternative abbreviation for re- 
active kilovolt-ampere, a practical unit 
of reactive power equal to 1,000 re- 
active volt-amperes. The other abbre- 
viation is kvar. 

kilovar-hour A unit equal to 1,000 
reactive volt-ampere-hours. 

kilovolt A unit equal to 1,000 volts. 
Abbreviated kv. 

kilovoltage A voltage of the order of 
thousands of volts, such as the voltage 
applied to an X-ray tube. 

kilovolt-ampere A unit of apparent 
power, equal to 1,000 volt-amperes. 
Abbreviated kva. 

kilovoltmeter A voltmeter designed to 
measure and road in thousands of 
volts. 

kilowatt A unit of electric power equal 
to 1,000 watts, or 1.34 liorscpower. 
Abbreviated kw. 

kilowatt-hour A unit of olectr'c energy, 
eqxial to 1,000 watt-hours or to an 
average of one kilowatt for a total 
time of one hour. Abbreviated kw hr. 

kilowatt-hour meter An electricity 
meter that measures and n^gistors elec- 
tric energy in kilowatt-hours. 

kinescope A cathode-ray tube for tele- 
vision receivers, having at its narrow 
end an electron gun that pro<hiccs an 
electron beam, having at its large end 
a fluorescent screon, and having in 
between a set of eloc.trostatic dolkieting 
plates or cloctromagmM.ic (hdlocting 
coils that cause the electron beam to 
move across the screen and reproduce 
thereon an imago of the scene originally 
televised. Originally a trade-mark for 
RCA tubes of this typo. 

kinetic energy Energy associated with 
motion. 

kinetics That part of mechanics which 
deals with the effects of forces in chang- 
ing tl^e paptions of bodies, 


Kipp relay A two-stage untuned ampli- 
fier in which all the output voltage is 
fed back to the input circuit through 
direct-current coupling, with direct- 
current coupling also between the 
tubes. Its action is like that of a 
trigger circuit, in whh.h only one tube 
conducts at a time, and the circuit wiU 
remain stable with either tube con- 
ducting. A voltage pulse of very short 
duration will cause switch-over from 
one tube to the other, and a pulse of 
opposite polarity will switch it back. 
Either plate current may be used as 
the output current of the relay. 
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KirohliolT's ourrent law. 


Kirchhofif’s laws 1. The sum of the cur- 
rents flowing to a given point in a cir- 
cuit is equal to tho sum of the currents 
flowing away from that point. 2. The* 
algebraic sum of the voltage drops in 
any closed path in a circuit is equal to 
the algebraic sum of the electromotive 
forces in that path. Also called lawn 
of electric mlworrks. 3. Any of tho 
other laws set forth by G. R. Kireh- 
hoff, Gorman physicist. One of those 
is: At a given toinpornturo, tho ratio 
of the emissive power of a bo<ly to it,s 
radiation-absorbing power is the sames 
for all surfaces. 

klystron A vacuum tube for converting 
direct-current Cinergy into radio-fre- 
quency energy by alternately slowing 
down and specicling up an electron ))oam, 
utilizing the transmit time bcjtwcon 
two points to produce a velocity- 
modulated (ileetroii stream that dciliv- 
ers radio-freciuencsy power to a ciavity 
resonator. The tcirm is applicable to 
an ultrahigh-frecpuincy amplifier or 
generator that combinos tho volocity- 
inodul.'ition principle with one or more 
cavity resonators to produce and/or 
utilize a velocity-modulated beam of 
electrons. 
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KLYSTRON CONTROL GRID 



Klystron gang tuner, having three adjusting 
sorevs for varying the grid spacing and the 
angularity of the planes of the grids. 


DETECTOR 



Klystron detector oirouit. 


klystron control grid The electrode in 
the electron gun which controls the 
emission or beam ciurent of a klystron 
or other velocity-modulation tube. 

klystron generator A klystron tube used 
as a generator, with its second cavity 
or catcher feeding waves directly into 
a wave guide. 



Klystron generator feeding -waves directly 
into a guide from the oatclier. 


klystron oscillator An oscillator em- 
ploying a klystron tube to generate 
considerable radio-frequency power. 

klystron repeater A klystron tube oper- 
ated as an amplifier and inserted 
directly in a wave guide in such a way 
that incoming waves velocity-modulato 
the electron stream emitted from a 
heated cathode. A second cavity 
converts the energy of the electron 
clusters into waves of the original type 
but of greatly increased amplitude and 
feeds them into the outgoing guide. 

klystron tube A klystron. 

km Abbreviation for kilometer. 

knife switch A switch in which one or 
more flat metal blades, pivoted at one 
end and having an insulating handle 
at the other, are so mounted that they 
can be inserted between spring con- 
tacts to complete a circuit. 



Klystron tube adapted for operation as a 
repeater in a wave guide, to build up tlio 
energy of a wave passing through the guide. 



Generalized oross-sectioni^l diagram of a 
klystron amplifier, -with all electrodes an<l 
dements identified. 
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Knife uwitcheR. Tjoft to right: eingle-pole, single-throw; single-pole, double-throw; double-pole, 
single-throw; double-pole, double-throw. 


knob 1. An object attached to the end 
of the control shaft of a device to make 
it easier to change the position of the 
shaft by hand. The knob sometimes 
has a pointer or other position-indicat- 
ing means. 2. A one- or two-piece 
insulator used to support wires at a 
definite spacing from a surface. It 
has a central hole for a mounting nail 
or screw, and one or more grooves for 
wire. 

knob-and-tube wiring Power wiring in- 
stalled by means of insulated single 
wires supported by porcelain knobs or 
run through ceramic tubes inserted in 
holes drilled through the framework 
timbers of a building. Largely super- 
seded today by BX cable, in which the 
insulated wires are protected by a 
flexible spiral metal sheath. 

knockout A portion of the wall of a box 
or cabinet, so fashioned that it may be 
removed readily by a hammer blow in 
order to provide a hole through which 
wires can be run or to which conduit 
or cable can be attached, 

Snudsen gage A gage for measuring 
extremely low gas pressures, dependent 


on unequal bombardment of opposite 
surfaces of a vane by molecules of 
different energies. This gives a meas- 
urable resulting force that is propor- 
tional to gas pressure. 

Xoch resistance A high resistance con- 
sisting essentially of an illuminated 
phototube operated at a voltage low 
enough to ensure that the resistance is 
independent of voltage. 

kv Abbreviation for kilovolt. 

kva Abbreviation for kilovolt-ampere. 

kvar Abbreviation for reactive kilo- 
volt-ampere. 

kw Abbreviation for kilowatt. 

kwhr Abbreviation for kilowatt-hour. 

kymograph An instrument for record- 
ing wavelike oscillations or varying 
quantities for medical studies, con- 
sisting of a revolving drum or moving 
strip of paper on which a stylus records 
muscular contractions, respiratory 
movements, pulse waves, etc. Called 
an eketrokymograph when it incorpo- 
rates electric or electronic devices. 
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L 1. Letter used on diagrams to desig- 
nate a coil or a winding of a trans- 
former. 2. Abbreviation for lambert. 
3. Roman numeral for 50. 

L Letter used in equations to specify an 
inductance value in henrys. 


lag 1. A delay in the action of any 
device, such as lag of a thermometer 
behind changes in tomporatxiro. 2. 
For two alternating quantities having 
the same frequency, the one that 
reaches a particular point in a cycle 
last is said to lag the other. 


1 Abbreviation commonly used for (1) 
lumen, (2) liter, (3) length. 

labile oscillator A local oscillator whose 
frequency is controlled at all times by 
a signal received from some remote 
point by radio or over wires. 


labyrinth speaker A loudspeaker 
mounted in an acoustic bafiBle having 
air chambers so designed as to prevent 
acoustic standing waves. 

lacquer disk A phonograph record hav- 
ing a surface coating of a lacquer com- 
pound that often contains cellulose 
nitrate, applied over a base of metal, 
glass, or paper. Used both for instan- 
taneous recordings and for masters 
from which commercial phonograph 
records are eventually made. 

ladder attenuator A series of sym- 
metrical sections designed so that the 
required ratio of the voltage loss per 
section is obtained with image-imped- 
ance operation. The impedance be- 
tween any junction point in a ladder 
attenuator and the common ground 
side of the system is half the image 
impedance. Used in signal generators 
and other devices requiring that volt- 
ages and currents be reduced in known 
ratios. 
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Current lags voltage by 90 degrees in a ooiL 


lagging current The current flowing in 
an inductive circuit. If the circuit 
contains only inductance, the current 
lags 90 degrees behind the applied 
voltage. The characteristics of an 
inductance cause current changes to 
occur a short interval of time jiftcr 
corresponding voltage changes. 

lagging load A load that is predomi- 
nantly inductive, so that the load (jur- 
rent lags behind the load voltage. 
Also called inductive load, 

Lagranglan function A mathematical 
expression involving kinetic cnc^rgy 
of particles. 

lambda Greek letter X, generally us('<l 
to designate wavelength in meters. 

lambert A unit of brightness equal to 
I/tt candle per square centimeter. It 
is equal to the uniform brightiiess of a 
perfectly diffusing surface emitting or 
reflecting light at the rate of one 
lumen per square centimeter. 

laminated Built up from a number of 
sheets or laminations. 

laminated contact A switch contiu^t 
made up of a number of laminations, 
each making individual contact with 
the opposite conducting surface. 

la min ated core An iron core for a coil, 
transformer, armature, etc., built up 
from laminations stamped from slieet 
iron or steel. The laminations are 
more or less insulated from each other 
by surface oxides and sometimes also 
by application of varnish. Laminated 
construction is used to minimize the 
effect of eddy currents. 
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lamination A single stamping of sheet 
material, used in building up a lami- 
nated object such as the core of a 
power transformer. 

Lament’s law The permeability of steel 
at any flux density is proportional to 
the difference between the saturation 
value of the flux density and its value 
at the point in question. This law is 
is only approximately accurate and is 
not true for the initial part of the 
magnetization curve. 

lamp A general term for an artificial 
soTirce of light. 

lamp bank An arrangement of a number 
of incandescent lamps, commonly used 
as n resistance load during electrical 
tests. 



Twisted cotton-covered and parallel nibber- 
coverod lamp cord. 

lamp cord A twin condiictor, cither 
twisted or parallel, in a size frequently 
used for connecting floor lamps and 
other portable electric appliances to 
wall outlets. 

lamp receptacle A device intended to 
support an electric lamp mechanically 
and connect it electrically to power- 
line wires. Also called socket or 
lampholder. 

lampholder A lamp socket. 

land The record surface between two 
adjacent grooves. 

landing beacon A radio transmitter that 
produces a landing beam for aircraft. 

lan^g beam A highly directive radio 
signal, projected along a line slanting 
upward from the landing surface of an 
airport for use as a guide for aircraft 
landing under conditions of poor 
visibility. 

land line A telegraph or telephone lino 
passing over land, as opposed to sub- 
marine cables. 


land station A station not capable of 
being moved, as differentiated from a 
mobile station. 

Langevin ion An electrified particle in 
a gas, resulting from accumulation of 
ions on dust particles or other nuclei. 

Langmuir dark space A nonluminous 
region surrounding a negatively charged 
probe inserted into the positive column 
of a glow or arc discharge. 

L anteima An antenna that consists of 
an elevated horizontal wire having a 
vertical down-load connected at one 
end. 

lapel microphone A small microphone 
having a clip that permits attachment 
to a lapel or breast pocket of a coat. 
Used chiefly by speakers in audito- 
riums, to permit free movement around 
the stage while speaking. 

Laplace’s equation At any point in an 
isotropic medium, which has no elec- 
tric charges, the divergence of the 
electric displacement is zero. One 
important use is in calculating poten- 
tials at various points in the electron 
lenses used in cathode-ray tubes and in 
the electron microscope. 

Laplace’s law The strength of the mag- 
netic field at a given point duo to any 
element of a current<-carrying conduc- 
tor is directly proportionjil to the 
strength of the current and the pro- 
jeetod length of the clement, and is 
invcrscily proportional to the square 
of the distance of the element from 
the point in question. 

Laplace’s operator Th(5 differential oper- 
ator that occurs in Laplace’s and 
Poisson’s equations. It is often ropre- 
scnt(jd by the symbol V®. 

lapping bringing quartz crystal plates 
to final frcKiiKuicy by a precision grind- 
ing process involving mov(^ment with 
uniform pressure over a flat plate on 
which has boon poured a liquid abrasive 
mixture. 

lap winding An armature winding in 
which opposite cuds of each coil are 
connected to adjoining segments of 
the commutator. The windings thus 
overlap. 
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LARMOR PRECESSION FREQUENCE 


Lannor precession frequency A value 
equal to one-half the gyro frequency of 
ions rotating around the lines of the 
magnetic field of the earth. 

laryngaphone A microphone applied to 
the throat of a speaker to pick up voice 
vibrations directly. Valuable in noisy 
locations because it does not respond 
to extraneous sound waves. 

lat Abbreviation for latitude. 

lateral motion Motion in a sidewise 
direction. 

lateral recording A recording in which 
the groove modulation is in the plane 
of the record, so that the phonograph 
needle moves from side to side during 
playback. The depth of the groove is 
essentially constant. 

lateral reproducer A phonograph pickup 
designed for later^-cut phonograph 
records, in which the groove depth is 
constant but the groove runs from side 
to side. All commercial recordings 
and home phonograph pickups use the 
lateral-recording system. 

latitude Distance north or south of the 
equator, measured in degrees, minutes, 
and seconds starting from 0 degrees 
at the equator and ending with 90 
degrees at either polo. 



Lattice network, drawn in two ways, 

lattice network A network composed of 
four impedance branches connected in 
series to form a closed circuit, with two 
nonadjacent junction points serving as 
input terminals and the remaining two 
junction points serving as output 
terminals. 

lattice-wound coil A coil wound in a 
crisscross manner to reduce distributed 
capacitance. Also called honeycomb 
coil. 



Launching device for feeding waves into or 
picking waves out of a wave guide in one direc- 
tion only without the use of a reflecting piston. 
Similar antennas spaced one-quarter wave- 
length apart in the guide are fed by leadins 
differing a quarter wavelength in length so 
that two waves enhancing one another are 
launched forward (solid arrowB) and two 
waves neutralizing each other are launched 
backward (dotted arrows). 

launching The process of transferring 
energy from a coaxial cable or shielded 
paired cable into a wave guide. It is 
similar to the process of radiating 
energy from an antenna into free space 
except that here the space is restricted 
to the interior of the guide. 

law for heating effect of current The 
rate at which heat is produced in an 
electric circuit having constant resist- 
ance is proportional to the square of 
the current. Often called Joule’s law. 

law of electric charges Like charges 
repel; unlike charges attract. 

law of electromagnetic induction The 
electromotive force induced in a cir- 
cuit by changes in the flux linkages of 
the circuit is proportional to the rate 
at which the flux linkages are changing. 
Often called Faraday’s law, though not 
proposed by him. 


Laue pattern The photographic record law of electromagnetic systems 1. Any 
obtained when X rays from a pinhole two circuits carrying current tend to 

or slit are sent through a single ciystal dispose themselves in such a way that 

that diffracts or bends the rays in all the flux of magnetic induction linking 

directions. the two will be a maximum, 2. Every 
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LEADING LOAD 


electromagnetic system tends to change 
its configuration so that the flux of 
magnetic induction will be a maximum. 
Relays utilize this principle. 

law of electrostatic attraction The at- 
traction or repulsion between two 
electric charges is proportional to the 
product of their magnitudes and is 
inversely proportional to the square of 
the distance between them. The force 
between unlike charges is an attrac- 
tion; the force between like charges is a 
repulsion. Also called Coulomb’s law. 

law of induced current The current 
induced in a circuit as a result of its 
motion in a magnetic field is in such 
a direction as to exert a mechanical 
force opposing the motion. Often 
called Lmz’s law. 


law of lenses For an optical lens having 
a focal length /, with F being the dis- 
tance from the lens to the object and 
Q being the distance from the lens to 
the image, the following relation exists: 


P ■*■<2 


1 

7 


law of magnetism Like poles repel; un- 
like poles attract. 

laws of electric networks 1. The sum 
of the currents flowing to a given point 
in a circuit is equrl to the sum of the 
currents flowing away from that point. 
2. The algebraic sum of the voltage 
drops in any closed path in a circuit is 
equal to the algcibraic sum of the elec- 
tromotive forces in that path. Usu- 
ally called KirMoff’s laws. 

layer winding A coil-winding method in 
which adjacent turns arc laid evenly 
side by side along the length of the coil 
form. Any number of additional 
layers may bo wound over the first, 
usually with shoots of insulating 
material between the layers. 


layout A diagram indicating the posi- 
tions of various parts on a chassis or 
panel. 

lb Abbreviation for pound. 

lb per cu ft Abbreviation for pounds per 
cubic foot. 


LC product Inductance L in henrys 
multiplied by capacitance C in farads. 

LC ratio The ratio of L to C; equal to 
inductance in henrys divided by 
capacitance in farads. 

lead Pronounced “led.” A soft gray 
metal widely used in storage-battery 
construction, as a component of solder, 
for shielding cables, etc. 

lead 1. Pronounced 
“leed.’' A connecting 
wire, such as a test lead, 
battery load, etc. 2. 

For two alternating 
quantities having the 
same frequencies, the 
one that reaches a par- 
ticular point in a cycle 
first is said to lead the 
other. 

lead-acid cell The cell in 
an ordinary storage 
battery, in which the 
electrodes are grids of 
load containing an active material con- 
sisting of certain lead oxides that change 
in composition during charging and di^ 
charging. The electrodes or plates are 
immersed in an electrolyte of dilute 
sulphuric acid. Also called lead cell. 

lead cell A lead-acid coll. 

lead-covered cable A cable whose con- 
ductors are protected from moisture 
and mechanical damage by a sheath of 
load. 

lead-in That portion of an antenna sys- 
tem which connects the overhead 
antcima wire to the input of a receiver 
or to the disconnecting switches or 
instruments of a transmitter or its 
tuning house. 

leading current A current that reaches 
its maximum value before the voltage 
that produces it. A loading current 
flows in any circuit that is predomi- 
nantly capacitive. 

leading load A load that is predomi- 
nantly capacitive, so that its current 
leads the voltage applied to the load. 



Leads in molded- 
glass stem as- 
sembly for a 
transmitting 
tube. 
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LEAD-IN INSULATOR 


lead-in insulator Gener- 
ally, an insulator inserted 
in a hole drilled through an 
outer wall, through which 
the lead-in wire can be 
brought into a building. 

lead-in spiral A blank spiral 
groove at the beginning of 
a record, generally having 
a much greater pitch than 
that of the recorded ^ 
^ovea, provided to bring 
the pickup quickly to the 
&st recorded groove regardless of where 
it is dropped in the outer margin by an 
automatic record changer. 



ohms between the two conductorL 
through their insulation. 

leaky A condition in which the resist- 
ance has dropped so much below its 
normal value that excessive leakage 
current flows. Usually applied to a 
capacitor. 

Lecher oscillator A device for producing 
a system of standing waves in two 
parallel wires called Lecher wires. 

Lecher wires Two parallel wires that 
are connected to the output of a radio- 
frequency source and used mainly to 
measure wavelength. 


lead screw Pronounced ‘'leed.'* The 
threaded rod that guides the cutter at 
a uniform rate across the surface of an 
ungrooved disk during recording, so 
that the grooves will be uniformly 
spaced. 

leakage Gradual entry, escape, or 
wandering off of a quantity contrary 
to what is intended, such as magnetic 
leakage or current leakage. 

leakage current 1. Undesirable flow of 
current through or over the surface of 
an insulating material or insulator. 2. 
The flow of direct current through a 
capacitor. 3. The alternating current 
that passes through a rectifier without 
being rectified. 4, The current that 
flows between two or more electrodes 
of a tube by any path other than 
across the vacuous space between the 
electrodes. 

leakage flux Magnetic lines of force 
that do not en- 
circle all the turns 
in a coil or trans- 
former and hence 
do not contribute 
to inductance or 
to the transfer of Leakage flux, 
energy from one coil to another. 

leakage resistance The resistance of the 
path over which leakage current flows. 

It is normally a high value. 

leakance The reciprocal of insulation 
resistance. For a transmission line 
it is the reciprocal of the resistance in 
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Leclanche cell A primary cell having a 
carbon positive electrode and a zinc 
negative electrode in an electrolyte of 
sal ammoniac and a depolarizer. This 
is the common dry cell. 

Leduc current An interrupted direct 
current, each pulse of which has approxi- 
mately the same duration and current 
strength. Used in electrobiology to 
produce anesthesia and for other 
purposes. 

left-hand elliptically polarized wave An 
elliptically polarized wave in which the 
rotation of the direction of displace- 
ment is counterclockwise to an observer 
looking in the direction the wave is 
traveling. 

left-hand rule 1, For motors and gen- 
erators: if the thumb, first, and second 
fingers of the left hand are stretched 
out at right angles to one another, with 
the thiunb representing the direction of 
motion, the first 
finger representing 
the direction of 
magnetic lines of 
force, and the 
second finger re- 
presenting the di- 
rection of electron 
flow (not conven- 
tional current 
flow), the relations 
between the direc- 
tions will then be 
correct for a con- 
ductor in the arma- 
ture of a generator. 



SUM'S?" 

EUECTROMFLOW 



I^eft-liaud rule for de- 
termining direction of 
magnetic lines of forco 
around a single cur- 
rent-carrying wire. 



LICHTENBERG FIGURE 


For a motor, the right hand is used. 2. 
For a current-carrying wire: if the 
fingers of the left hand are placed around 
the wire in such a way that the thumb 
points in the direction of electron flow, 
the fingers will be pointing in the direc- 
tion of the magnetic field. For conven- 
tional current flow (the opposite of 
electron flow), the right hand is used. 

left-hand taper In a rheostat or potenti- 
ometer, the condition in which there is 
greater resistance in the counterclock- 
wise half of the operating range of the 
control (looking from the shaft end) 
than in the clockwise half. 

legend Any table of symbols or other 
data placed on a map, chart, or dia- 
gram to assist in proper interpretation. 
It does not include the title. 

Lenard rays Cathode rays that emerge 
from a special vacuum tube through a 
thin glass window or thin metallic foil. 

Lenard tube A discharge tube having a 
thin window at the end opposite the 
cathode, through w'hich cathode rays 
can pass into the atmosphere. Used 
in radiology, where it is also called 
cathode-ray tube. 

length of scanning line The length of 
the path traced by the scanning or 
recording spot in moving from a point 
oil one line to a corresponding point 
on the next following line in a facsimile 
system. 



Uho of Ions with i>rojoction cathode-ray tube. 


lens A device employed to change the 
directions of the beams passing through 
it in a particular desired manner. An 
optical lens employs curved surfaces of 
a transparent material such as glass 
10 act upon beams or rays of light, 


while an electron lens employs either 
electric or magnetic fields acting on 
electron beams. 

lens disk A television scanning disk 
having a number of openings arranged 
in the form of a spiral, with a lens set 
into each opening. 

lens speed A lens rating equal to focal 
length divided by diameter, deter- 
mining the amount of light a lens will 
pass. 


Lenz*s law The current induced in a 
circuit as a result of its motion in a 
magnetic field is in such a direction 
as to exert a mechanical force opposing 
the motion. Also called law of induced 
current. 

Lepel discharger A quenched spark gap 
used in early radiotelegraph trans- 
mitters employing shock excitation. 

level The value of a variable quantity, 
particularly when specified in decibels 
as is customary in connection with 
audio-frequency signal strength or the 
strength of sound waves. 

level indicator A volume indicator. 

Lewis-Langmuir atom A theory that 
electrons outside the nucleus of an 
atom occupy fixed relative positions, in 
contrast to the orbital electrons in the 
Bohr atom. 


Leyden jar The 
original electric 
capacitor, consist- 
ing of metal foil 
sheets on the 
inside and outside 
of a glass jar that 
served as the die- 
lectric. Devel- 
oped in Leyden in 
1745. 




1-f Abbreviation Loydeajars. 
for low-froquoncy, 

a Federal Communications Commission 
designation for the band from 30 to 
300 kilocycles in the radio spectrum. 
Same abbreviation used for noun as 
for adjective. 


Lichtenberg figure A pattern traced on 
a dielectric surface that has been non- 
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LIE DETEaOR 


uniformly electrified, by sifting over it 
fine powders such as a mixture of 
sulphur and red lead. 

lie detector An instrument that indi- 
cates or records one or more functional 
variables of a body, such as blood 
pressure, heart action, or shin resist- 
ance, during questioning, to determine 
when the person is not telling the truth. 
Skin resistance drops when a person is 
lying. Technically known as peycho- 
integroammeter. 

life test Operation of a device imder 
such a combination of time and condi- 
tions as to approximate a normal life- 
time of use, in order to observe whether 
changes occur in actual service and to 
secure an approximate measure of life 
expectancy. 



Lifting magnets like this require direct cur- 
rent, often obtained from electronic rectifiers. 


lifting magnet A powerful electromag- 
net used instead of a hook on a crane, 
to ^t iron and steel objects by mag- 
netic attraction and release them when 
the magnetizing current is cut off. 

light That radiant energy which, by its 
action on the organs of vision, enables 
them to perform their function of sight. 
The radiant energy that is like lumi- 
nous energy but does not appreciably 
affect the average normal retina is 
sometimes called light (ultraviolet light 
or infrared light). Modem theory 
considers light as quanta of energy 
that move as if guided by waves. 
Newtonian theory considered light as 
material particles or corpuscles sent 
off in all directions from a luminous 
body; this theory has long been aban- 
doned. Wave theory considers light 


as being transmitted from a luminous 
body by an imdulatory or vibrational 
movement having a velocity of about 
186,300 miles per second, with the 
vibrations of the ether being at right 
angles to the direction of travel. The 
wavelengths vary from 3.85 ten- 
thousandths of a millimeter for violet 
to 7.6 ten-thousandths of a millimeter 
for red. The electromagnetic theory 
of light, originated by Maxwell, states 
that these visible infrared and ultra- 
violet waves are the same in kind as 
radio waves, and that light is there- 
fore an electromagnetic phenomenon. 

light chopper A mechanical device for 
intermpting a light beam, usually for 
the purpose of permitting amplification 
of the output of a phototube on which 
the beam is directed. 

lighthouse tube A popular designation 
for an electronic tube having its elec- 
trodes arranged in parallel planes or 
layers, with glass and metal fused 
together ^ a rigid imit capable of 
withstanding the severe jolts encoun- 
tered in military applications. The 
coplanar electrode design gives very 
low interelectrode capacitance along 
with high power output at extremely 
high frequencies. The generic term 
for tubes of this type is megatron. 
Also called diak-^eal tube, 

light load A load that is only a small 
proportion of that which the device is 
designed to handle. 

light modulation In facsimile, the 
method of introducing the carrier signal 
by periodic variation of the scanner 
light beam while the average amplitude 
of this beam is being varied by the 
density changes of the subject copy. 

li^t-negative Having negative photo- 
conductivity, hence decreasing in con- 
ductivity (increasing in resistance) 
under the action of light. Selenium 
sometimes exhibits this property. 

lightning An electric discharge occur- 
ring in the atmosphere. One terminal 
is a cloud, and the other terminal may 
be another cloud, the earth, or some 
object on the earth. 


LIGHT VALVE 



Lightnine urrcstor. 

lightning arrester A protective device 
used to provide a path directly to 
ground for lightning discharges that 
strike an antenna or other conductor. 
The arrester must reduce the voltage 
of a surge applied to its terminals, must 
interrupt the following current (arcing) 
if present, and must restore itself auto- 
matically to its original operating 
condition. 

lightning generator Popular name for a 
surge generator or impulse generator 
used to produce high-voltage surges 
for testing insulators and for other 
purposes. 

lightning rod A rod projecting above 
the highest point on a structure and 
connected to ground in such a way that 
it can carry a lightning discharge to 
ground. 

li glifnitig surge A transient electric dis- 
turbance produced in an electric circuit 
by lightning. 

lightning switch A switch provided to 
connect a radio antenna to ground 
during lightning storms, 

light-positive Having positive photo- 
conductivity, hence increasing in con- 
ductivity (decreasing in resistance) 
under the ac.tion of light. Selenium 
ordinarily has this property. 

light quantum According to modem 
theory, both invisible and visible light 
consist of quanta of energy that move 
as if guided by waves. 



^Adjustable mount for bousing 
liight flowreo for i)lu)t(>«lectric l)UTKlttr alarm 
ayHtoni. 


light ray A beam of light having a small 
cross-section. 


li gh t relay A photoelectric device that 
closes a relay in response to a change 
in the intensity of a beam of light. 



Typioal light-operatod relay circuit. 

light-sensitive Exhibiting a photo- 
electric effect when irradiated, such as 
photoelectric emission, photoconduc- 
tivity, or photovoltaic action. Also 
called photosensitive. 

li^t-sensitive cell A cell that changes 
its electric characteristics with illumi- 
nation. Examples are photovoltaic 
cells and photoconductive cells. 

light-sensitive tube A vacuum tube 
that changes its electrical character- 
istics with illumination. Usually called 
phototube, 

light valve 1. A device whose trans- 
parency to light can be made to^ vary 
in accordance with variations in an 
externally applied quantity such as a 
voltage, current, electric field, mag- 
netic field, or electron beam. In 
earlier forms used in mechanical tele- 
vision systems, the total transparency 
was varied and a mechanical scanning 
disk was employed to make the trans- 
mitted light fall on the correct ele- 
mental area of the reproduced image 
at each instant. The Kerr cell is an 
example of this typo. In the modern 
suspension light valve, however, the 
light transparency is varied from point 
to point by moans of a scanning elec- 
tron beam, so that a light beam pro- 
jected through the valve will produce 
on the viewing screen the complete 
received imago without employing 
moving mochauioal parts in the tele- 
vision receiver. 2. A mechanical de- 
vice that regulates the amount of light 
reaching a sensitized surface such as 
the cathode of a phototube or the 
sound-track portion of the film in a 
motion-picsturc <unn era. 
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LILIENFELD TUBE 


Lilienfeld tube A type of X-ray tube 
having a heated fil^ent that forms 
the cathode of an auxiliary circuit and 
projects electrons through a hollow 
working cathode connected to the main 
high-voltage circuit. 

lixnit bridge A form of Wheatstone 
bridge used for rapid routine tests of 
the resistance of manufactured prod- 
ucts. No attempt is made to secure 
balance for each test; instead, all prod- 
ucts that produce deflections within 
certain limits corresponding to per- 
missible tolerance are passed. 

l i mit er That section of a frequency- 
modulated receiver which follows the 
intermediate-frequency amplifier and 
removes amplitude variations from the 
frequency-modulated signal by cutting 
off all signal peaks exceeding a certain 
amplitude. It is this stage that limits 
interfering noises. 

li mi ti n g The removal, by electronic 
means, of one or both extremities of a 
waveform at a predetermined level. 

limit switch A device designed to cut 
off power automatically at or near the 
limit of travel of any moving object 
actuated by electric means. 

Lindeioaann glass A lithium borate- 
beryllium oxide glass having no ele- 
ment higher in atomic number than 
oxygen, used as window material for 
low-voltage X-ray tubes because it 
will pass X rays of extremely long 
wavelength, such as Grenz rays. 



Assembly line in factory making electronic 
equipment. 

line 1. A transmission line or power 
line. 2. A production line used in 
mass-production assembly of electronic- 
equipment. 

linear A relation such that any change 
in one of the related quantities is 


accompanied by an exactly propor- 
tional change in the other. 

lineu amplification Vacuum-tube am- 
plification in which changes in plate 
current are directly proportional to 
changes in the applied grid voltage. 

linear control A rheostat or potenti- 
ometer having uniform distribution of 
resistance along the entire length of its 
resistance element. 

linear detection That form of detection 
in which the output voltage is sub- 
stantially proportional to the carrier 
voltage throughout the useful range 
of the detecting device. 

linear distortion Distortion that is not 
dependent on the amplitude of the 
voltage or current involved. 

linear modulation Modulation in which 
the amplitude of the modulation en- 
velope (or the deviation from the rest- 
ing frequency) is directly proportional 
to the amplitude of the sound wave at 
all audio frequencies. 

linear rectification Rectification in which 
the rectified current or voltage is pro- 
portional to the amplitude of the input 
wave over a wide range of input 
amplitudes. 

linear rectifier A rectifier whoso output 
current or voltage contains a wave 
having a form identical with that of 
the envelope of an impressed signal 
wave. 

linearity control A control provided in 
electronic television systems to adjust 
the shapes of scanning waves. In a 
receiver they are usually semiadjust- 
able controls inside the set. There 
may be top, bottom, right, and left 
linearity controls. 

linearly polarized wave A transverse 
wave in which the displacement has a 
constant direction at a point in space. 

line-balance converter A device in- 
stalled at the end of a coaxial trans- 
mission line to isolate the outer 
conductor from ground. Also called 
bazooka. 

line cord A two-wire cord terminating 
in a two-prong plug at one end and 
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LINE-STABILIZED OSCILLATOR 


connected permanently to a radio 
receiver or other appliance at the other 
end, used to make connections to a 
source of power. 

line-cord resistor An asbestos-enclosed 
wire-wound resistance element incorpo- 
rated in a Ime cord along with the two 
regular wires. The resistance serves 
to lower the line voltage to the correct 
value for the series-connected tube 
filaments and pilot lamps of a universal 
a-c/d-c receiver. 






Lino-cord rcfliator and symbol. 

line drop The voltage drop existing be- 
tween two points on a power line or 
transmission line, duo to the resistance, 
reactance, or leakage of the line. 

line equalizer Inductance and/or capac- 
itance inserted in a transmission line 
to correct the frequency-response 
characteristics of the line. 

line filter A device inserted between a 
receiver or other applian(*.e and the 
power line to prevent ptissage of noise 
signals. It contains one or more in- 
ductors and capacitors. It is used 
with a radio receiver to prevent power- 
lino noise signals from entering the 
receiver, and is used with other appli- 
ances to prevent their own electrical 
noises from entering the power line. 

line flyback In a television system, the 
right-to-left return motion from the 
end of one sciiiming lino to the be- 
ginning of the next. Also (jailed hori- 
zontal flyback or horizontal retrace. 

line frequency The number of scanning 
lines traced in one second in rectilinear 
scanning. 

line integral The line integral between 
points on a given straight or curved 
line in the region occupied by a vector 
field is the definite integral of the prod- 
uct of a line element by that com- 


ponent of the vector which is tangent 
to that element. Thus, the magneto- 
motive force along a line connecting 
two points in a magnetic field is the 
line integral of the magnetic intensity. 

line level The signal level in decibels at 
a particular position on a transmission 
line. 

line loss The total of the various energy 
losses occurring in a transmission line. 

line microphone A microphone con- 
sisting of a large number of small 
tubes of different lengths, with one 
end of each abutting a microphone and 
the other ends equally spaced along a 
line so as to give highly directional 
characteristics. Popularly known, as 
machine-gun mike. 

line noise Disturbing noise originating 
in a transmission line due to various 
causes, such as poor contacts in the 
lino or inductive interference from 
power lines. 

line of a vector A straight or curved 
line such that, at each point of its 
path in a vector field, the vector at 
that point is tangent to the line. 
Lines of magnetic induction are 
examples. 

line of force An imaginary lino in an 
electric or magnetic field, coinciding in 
direction with the field intensity at 
each point. It was conceived by 
Faraday, and is \iBod for convenience 
in the study of magnetic and electric 
fields. When used as a unit of mag- 
netic flux, a lino of force is sometimes 
called a maxwell. 

line of propagation In respect to a wave 
traveling from one point to another, 
the line of propagation is the path or 
line of travel extending between the 
two points and having at all points in 
space the direction of the wave normal 
(perpendicular) at those points. 

line relay A relay that controls an 
indicating lamp on the switchboard of 
a telephone exchange. 

line-stabilized oscillator An oscillator 
in which a section of transmission line 
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LINE SYNCHRONIZING IMPULSE 


is used as a sharply selective circuit 
element for the purpose of controlling 
the frequency. 

line synchronizing impulse In televi- 
sion, the impulse added to the video 
signal at the end of each scanning line 
for receiver-synchronizing purposes. 

line voltage The voltage provided by a 
power line. In the United States, it is 
usually between 115 and 120 volts at 
convenience outlets in homes. 

line-voltage regulator A device that 
counteracts variations in power-line 
voltage, and delivers an essentially 
constant voltage to the connected 
load. A ballast tube is sometimes 
used for this purpose in radio receivers. 



Lip microphone in \iRe. 


link 1. The fusible and replaceable 
part used in some types of cartridge 
fuses. 2. A liak circuit. 3. A flat 
strip serving as a removable connector 
between two terminal screws. 

linkage 1. A measure of the interlock- 
ing of magnetic flux with an electric 
circuit. It is the product of the flux 
by the number of turns linked by the 
flux, and is a measure of the voltage 
that will be induced in the circuit. 
2. A mechanical linkage is an arrange- 
ment of solid pieces connected by 
movable joints, used to transfer motion 
in a desired manner. 

link circuit A closed loop used for 
coupling purposes. It generally con- 
sists of two coils, each having a few 
turns of wire, connected by a twisted 
pair of wires or by other means, with 
each coil placed over, near, or in one 
of the two coils that are to be coupled. 

link coupling Use of a link circuit to 
provide coupling between the coils 
of separate circuits. 

lip microphone A type of carbon 
microphone worn on the upper lip 
of a person and having an acoustic 
balancing arrangement that cancels 
sounds originating at a distance from 
the microphone. It is used where 
noise level is extremely high, as in 
military tanks. Sound waves from 
the person's lips enter through only 


one aperture and 
act on the micro- 
phone, whereas 
sound waves from 
a distance enter 
through both 
apertures and act 
on opposite sides 
of the diaphragm 
simultaneously so 
that their effects 
cancel. 

liquid rheostat A 
rheostat consisting 
of metal plates im- 
mersed in a con- 
ducting liquid. 
The resistance is 
changed by vary- 
ing the area of the 



CroBS-sootion of lip 
microphone. 


plates in contact with the liquid, either 
by raising and lowering the plates or 
by altering the liquid level with a 


pump or otherwise. 


Lissajous cxaves A family of plane 
curves described by a point having 
two simple harmonic motions at right 
angles. Different curves are obtained 
by varying the relations between 
amplitude, frequency, and phase of 
the two motions. Widely used for 
frequency comparison by means of 
cathode-ray oscilloscopes. 

Lissajous figures Lissajous curves. 
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LOCAL PROGRAM 


listener echo Echo that reaches the ear 
of the listener in a radio or telephone 
communication system. 

liter The volume of one kilogram of 
pure water at its maximum density, 
occurring at 4® centigrade. One liter 
is equal to 1,000.027 cubic centimeters. 


load curve A curve of power versus 
time, showing the amount of power 
drawn by a load at each instant during 
the period covered. 

loaded antenna An antenna provided 
with extra inductance, in order to 
increase its electrical length. 


lithium An alkali metal having charac- 
teristics similar to those of sodium, 
sometimes used on the cathodes of 
phototubes because it gives high 
response at the extreme violet end 
of the light spectrum. 

litz wire Wire made up from a number 
of fine separately insulated strands 
woven together in such a way that 
each strand successively takes up all 
possible positions in the cross-section 
of the entire conductor. It gives 
reduced skin effect and hence lower 
resistance to high-frequency currents. 
The full name is litzendraht wire. 

live A term applied to a circuit that 
is connected to a voltage source. 

live end That end of a radio studio 
which gives the greater reflection of 
sound. 


liven the studio To remove sound- 
absorbing material from a radio studio 
so as to expose so\md-reflocting surfaces 
of walls, windows, and floors. 

In Abbreviation for natural logarithm. 


L network A network composed of two 
impedance branch- 
es in scries, the 
free ends of the 
network being 
connected to one 
pair of terminals, 

and the junction point and one free end 
being connected to another pair of 
terminals. 



load 1. The power that a machine or 
apparatus delivers. In the case of an 
alternating-current machine, it is the 
product of the effective output current 
and the effective output voltage. 2. 
That device which is intentionally 
placed in a circuit or connected to a 
machine or apparatus to absorb power 
and convert it into the desired useful 
form. 


loaded line A line to which loading 
has been applied, either by series load- 
ing or by shunt loading. 

loading Alteration of the reactance of a 
line or device for the purpose of 
improving its transmission charac- 
teristics throughout a given frequency 
band. 

loading coil 1. An iron-core coil con- 
nected into a telephone line or cable 
at regular intervals to lessen the effect 
of its capacitance and to reduce distor- 
tion. 2. A coil inserted in series with 
a radio antenna to increase its electrical 
length. 

load line A straight line drawn across 
a series of plate current-plate voltage 
characteristic curves on a graph to 
show how plate current will change with 
grid voltage when a specified plate 
load resistance is used. The slope 
of the load line is made proportional 
to the reciprocal of the plate load 
impedance in ohms. 

lobe One of the loops in the radiation 
pattern of a directional antenna. 

local action The loss of otherwise 
usable chemical energy in a battery 
by currents that flow internally 
regardless of external connections. 

local channel A standard broadcast 
channel in which several stations may 
operate with powers not in excess of 
250 watts. The primary service area 
of a station operating on any such 
channel may be limited, as a conse- 
quence of interference, to a given 
field-intensity contour. 

local oscillator The oscillator in a super- 
heterodyne receiver. It may have a 
separate vacuum tube or utilize a part 
of the mixer-first detector tube. 

local program A program originating 
at and released through only one 
broadcast station. 
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LOCKED GROOVE 


locked groove A blank endless groove 
placed inside the record grooves on a 
phonograph record to prevent further 
travel of the phonograph needle 
after it reaches the end of the record. 
On most modem phonograph records, 
this groove is off center and provides 
an in-and-out motion for actuating 
the tripping mechanism of an auto- 
matic record changer. 

locking relay A relay that renders some 
other relay or device inoperative under 
predetermined conditions. 

loctal Alternative spelling of loktal. 

lodestone A mineral consisting chiefly 
of a magnetic oxide of iron that 
is foimd in its natural state in a 
magnetized condition. Also called 
magnetite. 



Lof till- White amplifier circuit. 


Loftm-White circuit An early radio 
receiver circuit. 

log 1. Abbreviation for common loga- 
rithm. 2. A list of radio stations 
with their frequencies, power, location, 
and other data. 3. A record of the 
stations with which a radio station 
has been in communication. Amateur 
radio operators as well as all com- 
mercial operators are required by law 
to keep this log. 4. At a broadcast 
station, a detailed record of the 
program broadcast by the station at all 
times. 5. At a broadcast transmitter, 
a record of the meter readings and 
other measurements that are required 
by law to be taken at regular intervals. 

log"^- Symbol for antilogarithm, read 
''the number whose logarithm is.” 

logie Symbol for the logarithm of a 
number to the base 10, which is the 
common system of logarithms. When- 


ever the abbreviation log appears 
alone (without 10), the base 10 is 
implied. 

log* Symbol for the logarithm of a 
number to the base 2.718, designated 
as 6 or 6, used in the natural system 
of logarithms. 

logarithmic curve A curve in which 
one coordinate of any point on it varies 
in accordance with the logarithm of 
the other coordinate. The equation 
for the curve is of the form y = k log x 
where A; is a constant. 

logarithmic decrement 1. The natural 
logarithm of the ratio of the amplitude 
of one oscillation to that of the next 
when no external forces are applied 
to maintain the oscillation. 2. A 
constant of a simple resonant circuit, 
equal to tt times the product of the 
resistance and the square root of 
the ratio of the capacitance to the 
inductance. 

logarithmic horn A horn whose diam- 
eter varies with length according 
to a logarithmic law. 

logarithmic scale A linear scale for 
graphs, on which distances from 
the zero of the scale are proportional 
to the logarithms of the numbers 
with which these points on the scale 
are labeled. 

logging Making a written record of 
essential data, such as the dial setting 
at which a radio station is received 
and meter readings required by law. 

loktal base A special base for small 
vacuum tubes, so designed that it 
locks the tube firmly in a corresponding 
special eight-pin loktal socket. The 
tube pins are sealed directly into the 
glass envelope. Also spelled loctal. 

loktal tube A vacuum tube having a 
loktal base. 

long Abbreviation for longitude. 

longitude Distance east or west of a 
meridian passing through Greenwich, 
England, measured in degrees, min- 
utes, and seconds starting with zero 
degrees at Greenwich and ending with 



LOOSE COUPLING 


180 degrees at a point halfway around 
the world. 

longitudinal wave A wave in which the 
direction of displacement at each 
point of the medium is the same as the 
direction of propagation. 

long-pull magnet An electromagnet 
having a conical plunger moving in a 
hollow core, or otherwise designed 
so that it can exert practically uniform 
pull over a conHiderable range of 
movement of its armature. 


loop 1. A closed circuit. 2. A graph 
having the form of a closed curve, 
such as a hysteresis loop. 3. An 
antinode (a point of maximum ampli- 
tude in a standing wave). 

loop antenna An antenna consisting 
essentially of one or more complete 
turns of wire. Used extensively in 
radio direction-finding apparatus, and 
often built into the cabinets of radio 
receivers. Loop antennas are usually 
tuned to resonance by a variable 
capacitor . 


long shimt Connecting a shunt field 
across both the series field and the 
armature, instead of directly across 
the armature of a motor or generator. 

long-wave diathermy The use of fre- 
quencies in the range of about 1 to 3 
megacycles to produce internal or 
surface heating of a person for medical 
treatment. 

long waves Wavelengths longer than 
about 1,000 meters, corresponding 
to frequencies from about 300 kilo- 
cycles down to the highest audio 
frequencies. 




H!xi)lo<lu<l view of a loktal with impor- 

tant purtH Hliown individually. 


long-wire antenna An antenna whose 
length is an integral multiple of a 
half-wavelength. Also called harTnonic 
antenna. 

loom Flexible nonmetallic tubing used 
to protect insulated wire. 



Radio dirootion-finder loop installation above 
the whoolhouso of a vessel, and loop 
oharaoteristicB. 

loop test A method of locating a fault 
in a long conductor, as a telephone 
or telegraph line, by connecting that 
conductor to good conductors so as 
to form a closed circuit or loop in 
which measurements can be made to 
determine the position of the fault. 

loose coupler An arrangement of two 
coils such that coupling can be varied 
over a wide range, usually by sliding 
one coil over the other. 

loose coupling A small amount of 
coupling between two coils or circuits; 
less than critical coupling and pro- 
viding little transfer of energy between 
circuits. 



Examples of coupling. 
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LOSS 


loss Energy that is dissipated without 
accomplishing useful work. 

losser circuit A resonant circuit having 
sufficient high-frequency resistance to 
prevent sustained oscillation at the 
resonant frequency. 

losses The combined values of power 
dissipated in a system without per- 
forming useful work. 

A cof/ hotvfng fosses 



is equivalenifo 

. vww- 

Losses make a coil eqmvalent to a pure in- 
duotanoe in series with a resistance having 
the same losses as the coil. 

lossless line A theoretically perfect 
line that has no loss, and hence 
transmits all the energy fed to it. 

loudness That subjective quality of a 
sound which determines the magnitude 
of the auditory sensation produced by 
the sound. 

loudness level The intensity level in 
decibels of a pure 1,000-cycle tone that 
seems equivalent in loudness to 
the sound under consideration. The 
threshold of hearing for a 1,000-cycle 
tone is usually used as the reference 
level when specifying loudness levels in 
decibels. A decibel of change in level 
under these conditions is sometimes 
called a phon. Also called eguivalmt 
lovdneas level. 

loudspeaker An electroacoustic trans- 
ducer designed to radiate acoustic 
energy into a room or open air. 
The shorter term speaker is frequently 
used where no ambiguity will result, 
as in compound terms such as magnetic 
speaker and speaker field. 

louver A loudspeaker grill construction 
in which sloping horizontal slats, 
sometimes a part of a molded plastic 
cabinet, hide and protect the loud- 
speaker while allowing sound waves 
to pass. 

low-definition television Television in- 
volving less than about 200 scanning 
lines in the picture. 


low frequency A frequency in the 
band extending from 30 to 300 kilo- 
cycles ill the radio spectrum. Federal 
Communications Commission designa- 
tions for the entire radio spectrum are: 

vK 10 to 30 kilocycles 
1-f 30 to 300 kilocycles 

m-f 300 to 3,000 kilocycles 
h-f 3 to 30 megacycles 
vhf 30 to 300 megacycles 
uhf 300 to 3,000 megacycles 
shf 3,000 to 30,000 megacycles 

low-frequency furnace An induction 
furnace that includes a primary 
winding, a core of magnetic material, 
and a secondary winding comprising 
one short-circuited turn of the material 
to be heated. Also called core-type 
induction furnace. 

low-frequency padder In a superhetero- 
dyne receiver, a trimmer capacitor 
connected in series with the oscillator 
tuning coil and adjusted during 
alignment to obtain correct calibration 
of the circuit at tho low-frcquoncy 
end of the tuning range. 

low-level modulation Modulation pro- 
duced at a point in a system where 
the power level is low compared with 
the power level at tho output of tho 
system. 

low-loss Having a low value of high- 
frequency resistance, and hence having 
but little extra loss at radio frequencies. 
Usually applied to construction in- 
volving the use of insulating materials 
that maintain their insulating charac- 
teristics at high radio frequencies. 

low-pass filter A filter designed to pass 
currents at all frequen(d(is below a 
critical or cutoff frc^quoncy, while 
substantially reducing the amplitude 
of^ currents at all frequencies above 
this critical frequency. 

low-tension Ijow-voltage. 
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LUXMETER 


L pad A volume control having es- 
sentially the same impedance at 
all settings. It consbts essentially 
of an L network arranged so tliat 
both of its elements can be adjusted 
simultaneously. 

Ipw Abbreviation for lumens per watt. 

L-type antenna An inverted L antenna. 

lug A small stamped metal strip riveted 
or otherwise placed on a terminal to 
provide a convenient anchor to which 
wires may be soldered. 

lumen The unit of luminous flux. 

It is equal to the flux (illumination) 
on a unit surface all points of which 
are at unit distance from a uniform 
point source of one candle. 

lumen-hour The unit of quantity of 
light. It is the quantity of light 
delivered in one hour by a fl\ix of 
one lumen. 

lumenophor A molecule or group of 
molecules that, according to the 
Kowalski theory of luminescence, is 
capable of emitting light when excited 
by an electron collision. The reverse 
action occurs in an eloctronogcn. 

luminaire A complete lighting unit 
consisting of a light source together 
with globe, reflector, refractor, housing, 
socket, and other parts integral with 
the housing. 

luminescence Emission of radiation, 
especially visible light, as a result of 
absorption of radiant or corpuscular 
energy or by other causes, such as 
biolumincscence or chemiluminescence. 

luminescent A general term applying 
to any material that gives off light 
when excited by a beam of electi’ons 
or a source of radiant energy. 

luminous Emitting light. 

luminous efiflciency The ratio of the 
luminous flux (light capable of produc- 
ing visual sensation) to the radiant 
flux (available radiant energy). Usu- 
ally expressed in lumens per watt of 
radiant flux. Not to bo confused 
with efficiency of a practical source 
of light, since the latter rating is 
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based on power supplied to the so\irce 
instead of on total radiant energy 
coming from the source. 

luminous flux The rate of emission 
of visible radiation, determining how 
much useful light is produced. 

luminous intensity The strength of the 
illumination at a surface. It is the 
luminous flux on a small surface 
perpendicular to a lino passing through 
the light source, divided by the solid 
angle in storadians which that surface 
subtends at the source of light. 

luminous sensitivity In a phototube, 
the anode current divided by the 
incident luminous flux. This applies 
only to visible light, whereas static 
and dynamic sensitivity ratings for 
phototubes include total radiant flux 
(ultraviolet, visible, and infrared). 

lumped Combined as a single value 
equivalent to a number of separated 
or distributed values. 

lumped constant A single constant that 
is electrically equivalent to the total 
of that type of distributed constant 
existing in a coil or circuit. 

lux The unit of illumination when the 
meter is taken as the unit of length. 
It is equivalent to mctcr-candle in 
the metric system, which corresponds 
to the foot-candle. The lux is the 
illumination produced on a surface 
all points of which are one meter away 
from a uniform point surface of one 
candle, or the illumination on a surface 
one square meter in area on which there 
is a uniformly distributed flux of 
one lumen. Also called meter-candle. 

Luxemburg effect An action occurring 
in the atmosphere in which the 
modulated waves from a powerful 
transmitter will act on the carrier 
wave from another station of different 
frequency at some region in the atmos- 
phere through which both waves pass, 
with the result that the program of 
the powerful station is distinctly 
audible during reception of the other 
station. 

luxmeter A typo of illumination 
photometer employing a variable aper- 
ture and the contni^st principle. 



M 


M Roman numeral for 1,000. 

M Ijetter symbol for m utiial inductance. 

m Abbreviation for meter. 

ma Abbreviation for milliampere. 

machine A general term usually used 
to signify an apparatus with moving 
parts. 

machine-gun mike The popular name 
for a line microphone. 

magic eye Popular name for a cathode- 
ray tuning indicator tube. 

magnal base An 11-pin base used for 
cathode-ray tubes. 

magnesium An alkaline metal whose 
compounds are sometimes used for 
cathodes of phototubes when maxi- 
mum response is desired in the ultra- 
violet region. 

magnesium-copper sulphide rectifier A 
dry-disk rectifier consisting of mag- 
nesium in contact with copper sulphide. 

magnet An object that produces a 
magnet field outside of itself. It 
has the property of attracting other 
magnetic objects such as iron, and 
attracting or repelling other magnets. 
A permanent magnet produces a 
permanent magnetic field, while an 
electromagnet possesses magnetic prop- 
erties only when current is flowing 
through its windings. 

magnet brake A friction brake con- 
trolled by electromagnetic means. 

magnetic analysis The separation of a 
stream of electrified particles by a 
ma^etic field in accordance with 
their mass, charge, or speed. This is 
the principle of the mass spectrograph. 

magnetic-armature loudspeaker A 
loudspeaker whose operation involves 
vibration in a ferromagnetic circuit. 
Sometimes called magnetic speaker. 


magnetic bearing A bearing given in 
relation to the magnetic north. A 
true bearing is given in relation to 
true geographic north, while a relative 
bearing is given in relation to the 
lubber line or other axis of an aircraft 
or vessel. 

magnetic blowout An arrangement for 
producing a concentrated magnetic 
field near the arc produced when a 
switch is opened, to extinguish the 
arc by deflecting it into a longer path. 

magnetic braking A system of electric 
braking in which the brakes are applied 
by magnetic force produced by electro- 
magnets. 

magnetic chuck An electromagnetic de- 
vice for holding metal objects in a 
lathe by means of magnetic forces 
while they are being rotated and 
machined. 

magnetic circuit A closed path of 
magnetic flux, with the path having 
the direction of the magnetic induction 
at every point. 

magnetic component The electromag- 
netic component of a radio wave. 

magnetic contactor A device, actuated 
by electromagnetic means, for re- 
peatedly establishing and interrupting 
an electric power circuit. 

magnetic cycle One complete cycle 
of changes in the magnetization of 
an object, corresponding to one cycle 
of the alternating current producing 
the magnetization. A hysteresis loop 
represents one complete magnetic 
cycle. 

magnetic damping The damping of a 
mechanical motion by means of the 
reaction between a magnetic fleld and 
the current generated by the motion 
in a coil moving through the magnetic 
field. Used to prevent overshooting 
of moving parts. 
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MAGNETIC HYSTERESIS 


magnetic decimation The angle between 
true North (geographical) and mag- 
netic north (the direction of the com- 
pass needle). This angle is different 
for different places, and changes 
continuously with respect to time. 

magnetic dip The angle that the 
magnetic field of the earth makes with 
tlie horizontal at a particular location. 
Also called magnetic inclination. 

magnetic dipole A simple loop antenna 
that is capable of radiating an electro- 
magnetic wave in response to a circula- 
tion of electric current in the loop. 
For theoretical purposes, the ele- 
mentary dipole is so small that its 
directive properties are independent 
of its size and shape. Analogous to 
the electric dipole or doublet. Also 
called magnetic doublet. 

msLgnetic displacement Magnetic fiux 
density or magnetic induction. 

magnetic doublet A magnetic dipole. 

magnetic energy storage Use of a 
magnetic field, such as that of a large 
iron-core coil, to store electrical 
energy. 

magnetic-energy-storage spot welder A 

spot weldor consisting of a special 
iron-core transformer with the priniary 
connected to a direct-current source 
and the secondary connected to 
electrodes between which arc the 
parts to be welded together. (Xirrent 
builds up slowly in the primary 
circuit after the primary switch 
is closed due to the large inductance 
of the primary, producing very little 
secondary current. When sufficient 
(uicrgy is stored in the transformer 
to weld the maferinl at hand, the 


primary circuit is opened. The stored 
energy develops a high current at low 
voltage in the secondary circuit, 
producing sufficient heat for welding 
purposes. By spreading power de- 
mands over a period of time, this 
welding system greatly reduces the 
power-system demand. 

magnetic field A vector field of mag- 
netizing force. As generally used, a 
magnetic field indicates the region 
throughout which the magnetizing 
force values are of significant magni- 
tude with respect to the conditions 
under consideration. In effect, a 
magnetic field is any region in which 
the magnetic forces created by a 
permanent magnet or a current-carry- 
ing conductor or coil can be detected. 

magnetic figures A pattern showing 
the distribution of a magnetic field, 
made by sprinkling iron filings on a 
nonmagnetic surface in the field. 

magnetic flux Magnetic lines of force. 

magnetic flux density The magnetic 
quantity (number of magnetic lines of 
force) that determines how much 
voltage will be induced in a conductor 
moving through a particular point 
in a magnetic field. It is the number 
of magnetic lines of force per unit 
area at right angles to the lines. More 
generally called magnetic induction. 

magnetic focusing A method of focusing 
an electron stream in a cathode-ray 
tube through the action of a magnetic 
field. 

magnetic force Same as magnetizing 
force or magnetic intensity. 

magnetic hysteresis Internal friction 
occurring in a ferromagnetic substance 



Mavneiic focusing by moons of o coil surrounding the neok of a cathode-ray tube. 
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MAGNETIC HYSTERESIS LOSS 


such as iron or steel when subjected 
to a varying magnetic field. It is 
accompanied by generation of heat in 
the substance, and hence constitutes 
a loss. 

magnetic hysteresis loss The energy 
converted into heat as a result of 
magnetic hysteresis in a material 
when the magnetizing force and mag- 
netic induction are cyclic. 

magnetic indination Magnetic dip. 

magnetic induction 1. The magnetic 
quantity (number of magnetic lines 
of force) that determines how much 
voltage will be induced in a conductor 
moving through a particular point in a 
magnetic field. It is expressed in 
gausses. Also called magnetic flux 
density. 2. The process of magnetiz- 
ing an object by bringing it into the 
magnetic field of an electromagnet 
or permanent magnet. 

magnetic intensity Magnetizing force 
or magnetic force. 




Examples and operating principle of balanced- 
armature magnetic loudspeakers. 


coil and the permanent magnetic 
field of an adjacent permanent magnet 
results in movement of the armature 
and production of sound waves by the 
cone. 


magnetic leakage Passage of magnetic 
flux outside of the path along which 
it can do useful work. 

magnetic lens An apparatus that fo- 
cuses beams of rapidly moving elec- 
trons or ions in a cathode-ray tube 
or other device by means of a non- 
uniform magnetic field. The equiva- 
lent apparatus utilizing electric fields 
is an electron lens. 

magnetic lines of force Imaginary lines 
used for convenience to represent the 
direction in which magnetic forces are 
acting in a magnetic field and to 
represent the strength of the magnetic 
fidd. 

magnetic loudspeaker A loudspeaker 
in which the mechanical forces are 
due to magnetic relations between a 
moving iron armature and a fixed 
permanent magnet. In one type, 
a pivoted iron armature is mechanically 
coupled to the loudspeaker cone and is 
surrounded by a coil that is connected 
to the output of the radio receiver 
or audio-frequency amplifier. Inter- 
action between the magnetic field 
developed in the armature by the 
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magnetic materials Materials that show 
magnetic properties. Ferromagnetic 
materials are strongly magnetic, while 
paramagnetic materials are feebly 
magnetic. 

magnetic mercury switch A mercxiry 
switch actuated by movement of an 
external electromagnet or permanent 
magnet instead of by tilting. The 
magnet moves a soft iron armature 
inside the tube, causing the attached 
contact element to move into or out 
of a mercury pool forming the other 
contact. 

magnetic microphone A microphone 
that depends for its operation on 
variations in the reluctance of a 
magnetic circuit. 

magnetic mine An underwater mine 
provided with an arrangement of 
relays that causes it to detonate 
when the proximity of the steel hull 
of a ship causes a redistribution of the 
magnetic field at the mine. 

magnetic modulator A modulator em- 
ploying a magnetic circuit as the 
modulating element for impressing 
an intelligence signal on a carrier. 


MAGNETIC STORM 


magnetic moment The ratio of the 
maximum torque exerted on a magnet 
to the magnetizing force of the field 
in which it is situated. 

magnetic pickup A phonograph pickup 
in which the electric output is gener- 
ated in a coil or conductor located 
in a magnetic circuit or field. In one 
type, an iron armature is pivoted 
between the poles of a permanent 
magnet and surrounded by a coil. 
The phonograph needle traveling in 
the record groove moves the armature 
back and forth, thereby varying the 
amount of magnetic flux linking 
the coil and inducing an audio- 
frequency voltage in the coil. 



Operating principle of a niaguuUc phonograph 
piokup. 

magnetic pole 1. I^ither of the two 
poles of a magnet (north pole and 
south polo) near which the magnetic 
intensity is greatest. 2. Either of 
two locations on the surface of the 
earth toward which a compass needle 
points. The north magnetic polo is 
near the north geographic polo and 
honce attracts the south pole of a 
compass needle. 



Left-hand rule for dotennining magnetic 
polarity when tho direction of olectroii Bow 
through a coil ia known. 


magnetic potential difference The line 
integral of magnetizing force between 
two points in a magnetic fleld. 

magnetic relay A highly sensitive mov- 
ing-coil relay, consisting essentially 
of a microammeter or millivoltmeter 
having a contact-making pointer on 
which is a small rider of magnetic 
material. A fixed permanent magnet 
attracts this rider when the relay 
closes, thus providing a contact 
pressure that can be several times 
greater than that obtainable with non- 
magnetic contacts. The relay must 
be reset manually or by a separate 
electric solenoid. 

magnetics That branch of science which 
deals with the laws of magnetic 
phenomena. 

magnetic saturation That condition in 
an iron core in which further increases 
in magnetizing force produce little 
or no increase in magnetic flux density. 
It represents the greatest number of 
magnetic lines of force the given object 
can carry. 

magnetic separator An apparatus for 
separating powdered magnetic ores 
from nonmagnetic ores or for separat- 
ing iron filings and other small iron 
objects from similar nonmagnetic 
materials. It employs an electro- 
magnet to deflect magnetic materials 
from the path taken by the non- 
magnetic materials. 

magnetic shield A soft iron housing used 
around delicate instruments or radio 
parts to protect them from the effects 
of stray magnetic fields by providing 
a low-reluctance path for those fields. 

magnetic shunt A piece of iron, usually 
adjustable as to position, used to 
divert a portion of the magnetic 
lines of force passing through an air 
gap in an instrument or other device. 
Usually used for calibration purposes. 

magnetic speaker A magnetic-armature 
loudspeaker. 

magnetic storm Rapid and erratic 
changes in the strength of the magnetic 
field of the earth, believed due to ac- 
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tivity on the siin. It seriously afreets 
both radio and wire communications. 

magnetic strain gage An instrument 
that depends on the change in the 
reluctance of a magnetic circuit having 
a movable armature, to measure strains 
in rails or other structural members 
that undergo very small deflection 
imder load. 

magnetic susceptibility The ratio of 
the magnetic intensity in a substance 
to ^ the applied magnetizing force. 

It is the reciprocal of permeability. 

magnetic tester An instrument for 
measuring the permeability or hystere- 
sis of samples of iron or steel. 

magnetic transition temperature The 
temperature of a ferromagnetic mate- 
rial at which, with increasing tempera- 
ture, the transition from ferromagnetic 
to paramagnetic properties appears to 
be complete. Also called Curie point. 

magnetic units Units used to measure 
magnetic quantities, such as the 
ampere-tum, gauss, gilbert, line of 
force, maxwell, oersted, and unit mag- 
netic pole. 

magnetic-vane meter An alternating- 
current meter containing a metal 
vane pivoted inside a coil in such 
a way that rotation of the vane and 
attached pointer due to magnetic 
forces is proportional to the value 
of the alternating current passing 
through the meter. 

magnetic vector That component of 
the electromagnetic fleld associated 
with electroma^etic radiation which 
is like a magnetic field. It is supposed 
to exist always with an electric 
vector and act always at right angles 
to the electric vector. 

magnetism A property possessed by 
iron, steel, and certain other materials 
when in a particular condition of 
internal structure, by which these 
materials can exert mechanical force 
on neighboring masses of magnetic 
materials and can cause voltages to 
be induced in conducting bodies 
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moving relative to the magnetized 
bodies. 


magnetite A mmeral consisting chiefly 
of a magnetic oxide of iron that is 
found in its natural state in a magnet- 
ized condition. Often called lodeaUme. 

magnetization 1. The degree to which 
a particular object is magnetized. 
2. The process of magnetizing a 
magnetic material. 

magnetization curve A curve plotted 
on a graph to show successive states 
durmg magnetization of a ferromag- 
netic material. A normal magnetiza- 
tion curve is a portion of a symmetrical 
hysteresis loop, while a virgin magneti- 
zation curve shows what happens the 
first time the material is magnetized. 
Also called B-H curve. 

magnetizing force The force that pro- 
duces magnetization of a substance. 
It is designated by the symbol 11 
and is expressed in oersteds, which arc 
the same as gilberts per centimeter. 
The corresponding force in connection 
with an electric field between two 
electrodes would be expressed in 
volts per centimeter. Also called 
magnetic intensity and magnetic force. 

magnet keeper A bar of iron or steel 
placed across the poles of a horseshoe 
inagnet to complete the magnetic 
circuit when the magnet is not in use, 
to avoid the self-demagnetizing eifect 
of leakage flux. 

magneto An alternating-current gener- 
ator having a permanent magnet as 
its field. 





MAGNETRON 



Cross-section view of a inaencto using au 
eight-pole poriiiancnt magnet as rotor. 


magneto compass A device used as a 
compass on aircraft, in which the 
inductive effect of the earth’s magnetic 
field is utilized to excite the held 
magnet of a small magneto or gener- 
ator. When the instrument is prop- 
erly oriented with respect to north and 
south, the generated current reduces to 
zero. 

magnetoelectric generator An electric 
generator in which the field poles are 
permanent magnets. 

magnetograph A magnetometer 
equipped to provide a continuous 
record of changes occuriing in the 
magnetic field of the earth. 

magnetometer Au instrument for meas- 
uring the magnitude and sometimes 
also the direction of the magnetic 
indu(.*.tion of the earth, permanent 
magnets, or electromagnets. 

magnetometer method Use of a mag- 
netoriiotcr to test magnetic charac- 
teristics of an object by noting the 
deflection when a long bar of the 
substance to be tested is magnetized 
by a known current in a long solenoid. 

magnetomotive force The force that is 
the cause of magnetic induction. 
It is the total magnetizing force 
acting around a complete closed mag- 
netic circuit. If due to current in a 
coil, it is proportional to ampere- 
turns. The centimeter-gram -second 
unit of magnetomotive force is the 
gilbert, equal to about 0.8 ampercv-t.urn. 


magneton A theoretical unit of mag- 
netic moment. The magnetic mo- 
ments of all ferromagnetic atoms 
appear to be integral multiples of a 
magneton. 

magnetoscope An instrument for de- 
tecting the presence of a magnetic 
field without measuring it. 

magnetostriction The change in the 
dimensions of a ferromagnetic object 
when placed in a magnetic field. 
Also called Joule effect, 

magnetostriction speaker A luagneto- 
strictive loudspeaker. 

znagnetostrictive Changing in dimen- 
sions when placed in a magnetic 
field. 

magnetostrictive loudspeaker A loud- 
speaker in which the mechanical forces 
result from the deformation of a 
material having magnetostrictive prop- 
erties. Also called magnetostriction 
speaker, 

magnetostrictive microphone A micro- 
phone that depends for its operation 
on the generation of an electromotive 
forc .0 by the deformation of a mate- 
rial having converse magnetostrictive 
properties. 

magnetostrictive oscillator An oscillator 
whose frequency is controlled by a 
magnetostrictive resonator. 

magnetostrictive resonator A ferromag- 
netic rod so designed aii<l arranged that 
it can be excited niagiK^tic.ally into 
resonant vibration at one or more 
definite and known frequencies. De- 
veloped by G. W. Pierce. 

magnetostrictive transceiver A mag- 
netostrictive resonator used for sending 
and receiving signals under water 
at definite frequencies, usually above 
17,000 cy<iles and hence in the super- 
sonic range. 

magnetron A high-vacuum theimionic 
tube in which a magnotic field (ex- 
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ternally produced by a coil surrounding 
the tube) is used to control the uni- 
directional current flow. It is used 
for generating microwaves (radio waves 
below 1 meter in wavelength). In a 
split-anode magnetron, the cylindrical 
anode that surrounds the cathode is 
divided longitudinally into halves 
between which the oscillations are 
produced. In large magnetrons, han- 
dling powers up to about 1,000 kilo- 
watts, continuous oscillations are 
produced in the plate circuit at twice 
the frequency of the high-frequency 
alternating field provided by the 
filam ent, without the use of a grid. 

magnetron effect A reduction in the 
electron emission in a thermionic 
vacuum tube due to the magnetic field 
of the filament current. This imposes 
a limit on the output of large vacuum 
tubes. 



Magnetron-osoillator circuit, with external 
loop radiator projecting into a horn radiator. 


magnetron oscillations Oscillations pro- 
duced in thermionic vacuum tubes by 
the interaction of magnetic fields with 
electron streams. 

magnetron oscillator An oscillator cir- 
cuit employing a magnetron tube. 

magnetron rectifier A gaseous vacuum- 
tube rectifier in which no electrodes 
are heated and the electron stream is 
controlled by an external magnetic 
field. 

magnet steel Special steel having high 
retentivity, and usually containing 
some combination of tungsten, cobalt, 
chromium, and manganese with steel. 
Used in permanent magnets. 


magnet wire Insulated copper wire 
in any of the sizes commonly used for 
winding the coils of electron mgnets and 
electromagnetic devices UBe(l chiefly 
in radio equipment. It is single (‘.opper 
wire insulated with cotton, silk, or 
enamel. 

mag-slip British trade name for a 
synchronous device like the selsyn, 
Autosyn, motor-torque generator, and 
Siemens, all of which arc equal to the 
universal term synchro. 

main receiver A receiver regularly 
available in a ship station for routine 
communication, and ordinarily ener- 
gized by a source of power other than 
the emergency power supply. 

mains In interior wiring, the conductors 
extending from the service switch, 
generator, or convertor to the main 
distribution center for wiring. In 
England, any power line. 

main studio The studio from which 
the majority of the local programs 
of a radio station originate, and/or 
from which a majority of its station 
annoxmeements are made of programs 
originating at remote points. 

main transmitter A radio transmitter 
regularly available in a ship station 
for routine communication, and ordi- 
narily energized by a source of power 
other than the oincrgoncy power 
supply. 

major apex face One of the thn^c largo 
doping faces extending to the apex or 
pointed end of a natural quartz crystal. 
The other three smaller sloping faces 
are the minor apex faces. 

major face One of the throe shorter 
sides of a natural hexagonal quartz 
crystal. 

manganin An alloy containing 84 per 
cent copper, 12 per cent manganese, 
and 4 per cent nickel, used in making 
precision wire-wound resistors because 
of its low temperature coefficient of 
resistance. Another alloy similarly 
used is constantan. 

man-made static High-frequency noise 
signals created by sparking in an 
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electric circuit. Wlion picked \ip by 
radio receivers, it causes buzzing and 
crashing sounds. 

manometer A prcssiire-nioasuring gage. 

manual control An arrangement in- 
volving opening or closing of switching 
devices by hand. 

manual telephone system A telephone 
system in which telephone connec- 
tions between customers are ordinarily 
established manually by telephone 
operators in accordance with orders 
given verbally by calling parties. 

manual tuning Rotation of the tuning- 
control knob of a radio receiver by 
hand to tunc in a desired station. 



Murconi uuitiima o.haracteriHticH. 


Marconi antenna An antenna with its 
connection made to groiind through 
suitable tuning reactances. Tlic 
ground forms a part of the antenna 
system, as distinguished from a Hertz 
antenna which is not connected to 
the earth. 

marine fire station A station used for 
iiitorcommuniciation hy radio between 
municipal fire departments and fire- 
boats. 

maritime mobile service A radio service 
carried on l)etween miiritim<^ mobile 
stations and land stationH, and by 
maritime mobile stations eomm unieat- 
ing among theinselvc^s. 

marker antenna A transmitting antenna 
used with a marker beacon. 


a point where a pilot should retuno 
his receiver from one radio-rango 
station to tlie next on his course. A 
JS-type marker is an ultrahigh-frequency 
transmitter that sends out a small in- 
verted cone-shaped signal field directly 
above a range station to give a more 
positive indication than is provided 
by the cone of silence of the radio- 
range station. A fan-type marker 
is an ultrahigh-frequency transmitter 
used as a positive marker, and usually 
located a definite distance (such as 20 
or 25 miles) from a congested radio- 
range station such as that in New York 
or Chicago, to facilitate traffic control 
about the station. 

marking wave The emission that takes 
place in telegraphic communication 
while the active portions of the 
code characters are being transmitted. 
Also called keying wave. 

Masonite A fiberboard made from 
steam-exploded wood fiber. Its highly 
compressed forms arc sometimes used 
for panels in electrical equipment. 

mass A measure of the quantity of 
matter in a body, as determined by 
comparing changes in velocities result- 
ing from impacts witli a standard body. 
The quantity of mass in a body is 
always constant, whereas the weight 
of a body depends on its distance from 
the center of the earth. 

mass absorption coefficient The ratio of 
the X-ray absorption cooffi(5iont of a 
substance to its density. 

mass radiator A mixture of movable 
metal particles suspended in a liquid 
dielectric medium, to which a liigh 
voltage is applied by an inductor. 
Sparking between the particles results 
in generation of electromagnetic waves 
having frcqucncios cxtencliiig far into 
the infrared region. 

mass spectrograph A m ass spectrometer. 


marker beacon A radio station located mass spectrometer An instrument con- 
at a point intermediaU^ between radio- sisting essentially of a vacuum tube in 

range stations of an airway to give which is admitted a small amount of 

positional information to pilots. An a gas to bo studied. The molecules 

M-type marker is a low-i)owor non- of tlie gas are ionized by electrons 

directional station usually placed at emitted from a thermionic cathode and 
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speeded up by an accelerating grid. 
The various types of ions so formed are 
drawn out of the ionizing chamber 
by an applied electric field, then sent 
through a combination of electric and 
magnetic fields that sorts the ions 
according to their ratios of mass to 
charge. Used for rapid analysis of 
chemical compounds. Also called mass 
spectrograph. 

mass spectrum The spectrum obtained 
by using an electric or magnetic field 
to deflect a beam of positive rays 
emerging from a tube containing a 
small quantity of the gas that is to be 
investigated. The amount of deflec- 
tion will depend on the ratio of the 
mass of a particle to its atomic charge. 
Every element has characteristic mass 
spectrum lines. Many isotopes have 
been discovered by this method, which 
is now applicable to ionized metallic 
atoms as well as to gases. 

mast A vertical or nearly vertical metal 
pole serving as an antenna, or a pole 
serving as an antenna support. 

master The negative phonograph record 
produced directly from the original 
recording as one step in the manu- 
facture of commercial records. 

master control board The control board 
at which all the main operating con- 
trols of a broadcast studio or trans- 
mitter are located. 

master oscillator An oscillator of com- 
paratively low power, so arranged as 
to establish the carrier frequency of 
the output of an amplifier. 

master oscillator-power amplifier A 
vacuum-tube oscillator stage followed 
by a radio-frequency amplifier. 

matched impedance The coupling of 
two circuits in such a way that the 
coupling device matches the impedance 
of both circuits and thereby provides 
maximum transfer of energy. 

matching Connecting two circuits or 
parts with a coupling device in such a 
way that each has the correct imped- 
ance for maximum transfer of energy. 

matching impedance The impedance 
value that mu st be connected to the 
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terminals of a signal-voltage source 
for proper matching. 

matching stub A conducting loop (Con- 
nected between the wires of a trans- 
mission line or a parallel-rod tank 
circuit at a particular position for 
matching purposes. 

matching transformer A transformer 
used for matching purposes. 

matrix 1. The negative from which 
duplicate phonograph records are 
molded. 2. A rectangular array of 
terms called elements, written with 
either a parenthesis or doul^lo vertical 
parallel lines on each side of the array, 
and used to facilitate the study of 
problems in which the relation Ixctweeii 
these elements is fundamental. 

matrix mechanics The quantum me- 
chanics of Heisenberg, exprcssccd in tins 
mathematical notation of inatric(‘s, 
and used chiefly to develop relations 
between frequencies and intensities of 
spectrum lines. 

Matteucci effect Developmotit of a volt - 
age between the ends of a twisted ferro- 
magnetic wire when its rnagnetizat.ion 
is changed. 

max Abbreviation for inaxinunn. 

ma ximum The highest amount or point 
reached or registered. 

maximum modulating frequency In a 
facsimile system, the fnxiiuuicy in 
cycles that is numerically equal to one- 
half the number of critical an^iis of the 
subject copy scanned per second. Also 
called incucimuin keying fregucnci/. 

maximum percentage modulation The 
highest percentage of modulation that 
can be used in a transmitter without 
producing harmonics of the modulating 
frequency in excess of those permitted 
by regulations. 

ma ximum sound pressure The maxi- 
mum absolute value of the instantane- 
ous sound pressure at a point during 
any given cycle, expressed in dynes 
per square centimeter. For a sinus- 
oidal sound wave, it is also called the 
pressure amplitude. 
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maximum undistorted output The maxi- 
mum audio-frequency output power 
that a radio receiver or audio-frequency 
amplifier can deliver without having 
more than a specified value (usually 
10 per cent) of total harmonic distor- 
tion. This amount of distortion is 
not ordinarily noticeable or objec- 
tionable. 

maximum usable frequency The highest 
frequency that can be used for radio 
transmission between two points on 
the earth by reflection from the regular 
ionized layers of the ionosphere at a 
specified time. Higher frequencies are 
transmitted only by sporadic and 
scattered reflections. 

maxwell The centiinoter-gram-second 
electromagnetic unit of magnetic flux. 
It is equal to one gauss per square 
centimeter, or to one magnetic line 
of force. 

maxwell-tum A unit of magnetic link- 
age, equal to one magnetic lino of force 
passing through one turn of a circuit. 

Maxwell’s equations A scries of funda- 
mental equations developed by J. C. 
Maxwell to cxpniss radiation phe- 
nomena in mathematical form and to 
describe the condition at any point 
under the influence of varying electric 
and magnetic fields in a region that 
may contain conductors, dielectrics, 
and paramagnetic? or ferromagnetic 
bodies. Those eciuations are gen- 
erally expressed in vcictor notation 
involving higher inatheniatics. 

Maxwell’s law A movable portion of a 
circuit will always move in such a 
dirociion as to give maximum flux 
linkages through tlio circuit. 

mayday ''riie international distress call 
for radio tol(?phono systcmis. It is 
derived from the Frcmch word m^aideZj 
meaning “help me.” 

MBS Abbreviation for Mutual Broad- 
casting System. 

me Abbreviation for megacycle. 

McLeod gage A device for measuring 
the pressure of a highly rarefied gas by 
compressing a portion of the gas, meas- 


uring the pressure thus “magnified,” 
then calculating the original pressure. 

mew Abbreviation for modulated con- 
tinuous waves. 

mean carrier frequency The average 
carrier frequency of a transmitter, 
corresponding to the resting frequency 
in a frequency-modulation system. 

moan free path The average distance 
that electrons travel in a particular gas 
between collisions with atoms or ions. 

mean spherical candlepower The aver- 
age of the candlepower values of a light 
source in all directions. It is equal to 
total luminous flux in lumens divided 
by 4 t. 

mechanical axis One of the Y axes in a 
quartz crystal. There are three, each 
perpendicular to one pair of opposite 
sides of the hexagon. 

mechanical bandspread Use of a vernier 
tuning dial or other mechanical means 
to provide greater angular rotation of 
a control knob for a given tuning range, 
to simplify tuning in crowded short- 
wave bands. 

mechanical compliance The displace- 
ment of a mechanical element per unit 
of force. It is the reciprocal of stiff- 
ness, is analogous to capacitance in an 
electrical system, and is expressed in 
centimeters per dyne. 

mechanical damping Mechanical resist- 
ance due to friction of a moving object 
with air or with other objects, gen- 
erally associated with moving elements 
of a cutter, phonograph pickup, or 
sound reproducer. 

mechanical impedance In a mechanical 
system, the complex quotient of the 
applied alternating force divided by 
the resulting alternating linear velocity 
in tlio direction of the force at its point 
of application. The real component 
is mechanical resistance, and the 
imaginary component is mechanical 
reactance. The unit of mechanical 
impedance is the mechanical ohm or 
the dyne second per centimeter. 

mechanical j oint A j oint in which cables 
or other conductors are clamped to- 
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gether mechanically without the use 
of solder, 

mechanical ohm A mechanical resist- 
ance, reactance, or impedance has a 
magnitude of one mechanical ohm 
when a force of one dyne produces a 
velocity of one centimeter per second. 

mechanical reactance The magnitude 
of the imaginary component of me- 
chanical impedance. The unit is the 
mechanical ohm. 

mechanical record An electrical tran- 
scription or phonograph record. 

mechanical rectifier A rectifier in which 
rectification is accomplished by me- 
chanical action, as in a synchronous 
vibrator. 

mechanical resistance The real com- 
ponent of mechanical impedance. The 
unit is the mechanical ohm. 

mechanical scanning Use of a beam of 
light controlled by a rotating scanning 
disk, rotating mirror, or other mechan- 
ical device, to break up a scene into 
a rapid succession of narrow lines as 
required for conversion into electrical 
impulses in a television system. 

mechanical television system A tele- 
vision system in which moving me- 
chanical devices are employed at both 
the transmitter and receiver for 
scanning purposes. 

medical ionization The therapeutic use 
of an electric current to introduce ions 
of soluble salts into tissues. Also 
called ionic medication. 

medium frequency A frequency in the 
band extending from 300 to 3,000 kilo- 
cycles in the radio spectrum. Federal 
Communications Commission desig- 
nations for the entire radio spectrum 
are: 

vlf 10 to 30 kilocycles 

1-f 30 to 300 kilocycles 

m-f 300 to 3,000 kilocycles 
h-f 3 to 30 megacycles 
vhf 30 to 300 megacycles 
uhf 300 to 3,000 megacycles 
shf 3,000 to 30,000 megacycles 

meg Sometimes used as abbreviation 
for megohm. 


meg- or mega- A prefix meaning one 
million times. Thus, a megohm is 
1,000,000 ohms. 

megabar An absolute unit of pressure 
equal to one million bars. Ono mega- 
bar is almost exactly equal to normal 
atmospheric pressure. 

megacycle One million cycles. 

megatron One of a class of tubes char- 
acterized by the arrangement of the 
electrodes in parallel planes or layers, 
providing very low intereloctrodc 
capacitance along with high power 
output at extremely high frequencies. 
Megatrons arc more popularly known 
as disk-seal tubes or hghthouso tubes. 

Megger A high-range ohmmetor having 
a built-in hand-driven generator as a 
direct-voltage source, used for meas- 
uring insulation resistance values and 
other high resistances. Also used for 
continuity, ground, and short-circuit 
testing in general electrical power work. 

megohm One million ohms. 


Meissner oscillator 
oscillator circuit in 
which coils in the 
grid and plate cir- 
cuits of a vacuum 
tube are both cou- 
pled to coils in a 
separate resonant 
circuit that is 
tuned to the de- 
sired frequency. 
Feedback occurs 
through this reso- 
nant circuit. 


A radio-frequency 



Meiwnor OHcillator 
circuit. 


mercury A silvery white liquid metal 
that becomes a solid at -40® Fahren- 
heit, ^ It is used in mercury switches 
and in many electronic tubes. The 
vapor of mercury ionizes readily and 
conducts electricity. 


merci^-arc rectifier A rectifier that 
utilizes the rectifying properties of an 
electron-emitting cathode and one or 
more anodes enclosed in a metal or 
glass chamber containing mercury 
vapor. Glass types are made in rat- 
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M«rciiry-aro rootifier for power plant. 


ings to about 200 kilowatts, and iron- 
clad types range in size up to 8,000 
kilowatts or higher. Small sizes ordi- 
narily have a heated cathode, while 
the larger sizes use a mercury-pool 
cathode in which electron emission 
occurs at one or more self-heated spots 
in the pool of mercury. 

mercury barometer An instrument for 
mcaHuring the pressure of the atmos- 
phere, consisting of a vertical glass tube 
contiiiiiing mercury. The upper end 
of the tube is closed so as to form a 
practically perfect vacuum above the 
mercury, while the lower end rests in 
a nu^rcury-filled cup. The column is 
sustained by the pressure of air against 
the mercury in the cup. A suitable 
scale alongside the glass tube measures 
the luught of the mercury column. 
Normal atmospheric pressure is around 
70 ccutinictcrs of mercury. 

mercury rectifier A morcury-arc rectifier. 

mercury switch An electric switch made 
by placing a large globule of mercury 
in a metal or glass tube having elec- 
tro<l(Js arrangcfl in such a way that 
tilting the tube will cause the mercury 
to movti and make or break the circuit. 



Fixed 
e/eefrode^ 

Lighi 


Mercury-' 



' coif 


*ConcQ\re 

reflecior 


^Moving 
elecirode 

Mercury light-operated switch. 


mercury-vapor lamp A glow lamp in 
which mercury vapor is the gas that is 
ionized by the flow of electric cur- 
rent and produces a luminous glow 
discharge. 


mercu]^-vapor rectifier A rectifier tube 
consisting of a diode containing mer- 
cury vapor which, when ionized by the 
action of the positive plate, permits full 
cathode emission current to flow with 
only a small voltage drop in the tube. 



Morcury-vapor rectifier — typical construction. 



Moroiiry swibolL 
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MERCURy-VAPOR TUBE 


mercury-vapor tube A gas tube in which 
the active contained gas is mercury 
vapor. 

Mershon capacitor A wet electrolytic 
capacitor (trade name). 

mesh A series of branches that form a 
complete loop in a network. 

mesh circuit A combination of three 
resistors or other circuit components 
connected in series to form a triangle like 
the Greek letter delta A. Also called 
a delta circuit 

Mesny circuit An ultrahigh-frequency 
oscillator circuit employing a sym- 
metrical arrangement of two vacuum 
tubes, with the grids and anodes, 
respectively, coupled by inductances 
to the power-pack terminals. 


Molded 


bakeJite 

r-Resfstance element 

insulator^^^^ 

. — SSk 

¥' " 



Copper 

fscfd Contact between res/s^ 

tance element and wire 
/ead 

Construction of iv itKitiillizud roHiHt.oi-. 

met^ized resistor A fixed rcisistor, 
originally one in whi(*.h the n^sistanc't^ 
element was a thin film of metal de- 
posited on the surface of a gljujs or 
ceramic rod or t\ibe. The term is now'- 
a trade name used by ones company for 
carbon resistors in general. 

metal-tank mercury-arc rectifier A mer- 
cury-arc rcctiiier in which the anode« 
and the mercury cathode are (Mielosed 
in a metal container or chamb(‘.r. 


mesotron A particle having the same 
umt negative charge as an electron but 
a mass intermediate between that of 
the electron and the proton. Produced 
by cosmic radiation impinging on gas 
molecules, or actually forming a part 
of cosmic rays. Also called harytron, 
dynatroUj heavy electron^ yenetron, X 
particle j etc. 

metabolons Products of successive dis- 
integration of radioactive materials. 

metadjne A direct-current machine 
used in various forms for voltage regu- 
lation or voltage transformation, and 
having more than two brushes per pair 
of poles. British term. 

metal detector An 
electronic device for 
detecting concealed 
metal objects, such as 
guns, knives, or buried 
pipe lines. 

metallic circuit A cir- 
cuit in which the 
ground or earth forms 
no part. 

metallic insulator A short-circuited 
quarter-wave section of a transmission 
line. Such a line acts as an extremely 
high resistance at a frequency corre- 
sponding to its quarter-wavelength. 


metal tube A vacuum tube liaving a 
metal envelope, with eksetrode leads 
passing through glass l)oa(ls fused into 
the metal housing. Metal tu])es for 
receiving circuits luivo an o(?tal l)as<‘. 
Sometimes known as an all-mvttil tube. 



Coiialruotion of typical inotal receiving tube. 
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meteorograph An apparatus for record- 
ing weather data, such as temperature, 
humidity, and pressure. 

meter 1. A device that measures and 
registers the integral of an electric 
quantity with respect to time. Ex- 
amples are watt-hour meter, ampere- 
hour meter, coulometcr, var-hour 
meter. 2, Any type of electric meas- 
uring instruiuont such as a voltmeter, 
ammeter, wattmeter, ohinmoter. The 
term meter may be used alone for 
this wider meaning only when the 
usage is such tis to prevent confusion 
with tlic narrower first meaning given. 
3. The basic unit of length in the 
jnctric system, equal to 39.37 inches 
or 3.28 feet. A meter is equal to 100 
centimeters or 1,000 millimetcra. 



Kxamplo of one typo of motor. 



meter-candle "I'hc illumination on a 
surface one meter away from a point 
source of one eaiullo. Also called lux. 

meter conecdlon factor The factor by 
whi<‘.h the reading of a meter must bo 
imiltipli(«i to compensate for meter 
errors and obtain the true reading. 

meter-kilogram-second system See 

?n./c« electromagnetic system. 

meter-type relay A meter movement in 
whic.h the contact-bearing pointer 
ixtrforins the same fuiKjtion as the 
armature of a relay. 



RELAY IIWT 
Meter-type relay. 


metric system A decimal system of 
weights and measures used extensively 
by scientists, and used for ordinary 
purposes also outside of the United 
States and Great Britain. It applies 
to length, area, volume, weight, and 
temperature. For any of these quan- 
tities, units are either divided or multi- 
plied by 10 to make the next unit, 
much as in the United States decimal 
monetary system. 

metric waves British classification for 
wavelengths between 1 and 10 meters. 

m-f Abbreviation for medium frequency, 
a Federal Communications Commis- 
sion designation for the band from 
300 to 3,000 kilocycles in the radio 
spectrum. Same abbreviation used 
for noun as for adjective. 

mfd Abbreviation for microfarad. Also 
written inf or juf. The preferred 
abbreviation is /if, without a period. 

Mg Chemical symbol for magnesium. 

mg Abbreviation for milligram. 

mh Abbreviation for millihenry. 

mho The unit of conductance or ad- 
mittance. It is the reciprocal of the 
ohm. A resistance or impedance of 
one ohm is equal to a conductance or 
admittance of one mho. 

mica A mineral occurring in a natmal 
state as thin uniform sheets consisting 
chiefly of silicates of alumimnn and 
potassium, having good insulating and 
heat-resisting qualities. When split 
into thin sheets, it is used to separate 
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MICA CAPACITOR 


the plates of mica capacitors, to space 
the electrodes accurately in vacuum 
tubes, and for many other insulating 
purposes. Also used in various finely 
divided forms with binding materials 
for molding sheets, tubes, and other 
objects under pressure. 


microfarad One-millionth of a farad. 
The preferred abbreviation is id] other 
forms are mf and mfd. 

microhenry One-millionth of a henry. 
Abbreviated juh, without a period. 

microhm One-millionth of an ohm. 


mica capacitor A fixed capacitor em- 
ploying mica sheets as the dielectric 
material between adjacent plates. 
The complete units arc usually encased 
in molded Bakehte. 



Mioa capaoitors. 


Micanite Mica combined with special 
varnishes and molded into special 
shapes under pressure for insulating 
purposes 

Micarta An insulating material made 
by compressing a mixture of mica and 
a binding material such as Bakelite 
to produce panels and other shapes not 
possible with sheet mica. 


micrometer In the electric version, an 
instrument for measuring extremely 
small movements by converting them 
either into changes of capacitance or 
into changes in the reluctance of an 
air gap in a magnetic circuit. 

micromho One-millionth of a mho. 

micromicro- A prefix meaning one- 
miUionth of one-millionth of. Desig- 
nated by the Greek letter ii (mu) used 
twice, as in ju/if. 

micromicrofarad One-millionth of a 
imcrofarad. The preferred abbrevia- 
tion is jujLtf; other forms are mmf and 
mmfd. 

micron A unit of length equal to one- 
miUionth of a meter or one-thousandth 
of a millimeter, and designated by the 
symbol ju. 



Michelson-Morley experiment An cx- Typical iiiicropiioiio circuit, 

periment made in 1887, indicating that 

the earth carries the ether around with microphone A device that converts 
it. The velocity of light as measured sound waves into audio-frequency 

first in the direction of, then at right signals. It is an electroacoustic trans- 

angles to, the earth’s motion was found actuated by energy in an acoustic 

to be the same. The experiment was system and delivering energy to an 

confirmed in 1928. electrical system, with the waveform 

in the electrical system being substan- 
micro- A prefix meaning one-millionth tially equivalent to that in the acoustic 

of. Designated by the Greek letter ju system. Pressure microphones include 

(mu) in abbreviations. carbon, capacitor, moving-coil (dy- 

. ^ , namic), and crystal microphones, 

microaamneter A meter used to meas- Velocity microphones include hoWire 
ure extremely small currents, having and ribbon microphones, 
a scale that reads in microamperes. 

. * microphone adapter A device that slips 

microampere One-millionth of an am- under a tube or is otherwise connected 
pere. Generally abbreviated ^3 with- to a radio receive and provides ter- 
out a penod. minals to which a microphone can bo 
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coimectcd to convert i.he receiver into 
a public-address system. Phonograpli 
pickup connections to a radio receiver 
can be made in a similar manner. 

microphone amplifier An audio- 
frequency amplifier that amplifies the 
output of a microphone which is con- 
nected to its input, prior to sending the 
audio-frequency signal over a trans- 
mission line to the main audio- 
frequency amplifier. Sometimes, par- 
ticularly with capacitor microphones, 
this amplifier is built into the micro- 
phone housing or stand. Also called 
microphone preamplifier, 

microphone button A button-shaped 
telescoping container filled with carbon 
particles and serving as the resistance 
clement of a carbon microphone. 



Microphone cable with unshielded twisted 
wires embedded in u rubber outer sheath. 


microphone cable A special shielded 
cable used to connect a microphone to 
a microphone amplifier. 

nulcrophone preamplifier A microphone 
amplifier. 

microphone stand A stand used to sup- 
port a microphone in a desired position 
above the floor or on a table. 


microphone transformer An iron-core 
transformer used for coupling certain 
types of microphones to a microphone 



The microidiono trausformor in tho control 
room of a broadcast station v connected to 
the microphone in tho studio by the micro- 
phone cable. 


amplifier, to a transmission line, or to 
tho main audio-frequency amplifier. 

microphonic A condition in which me- 
chanical movement of a vacuum tube, 
variable capacitor, or other part in an 
amplifier system causes corresponding 
variations in circuit current; heard as 
noise or howling. 

microphonic tube A vacuum tube in 
which the electrodes are insufficiently 
rigid and hence liable to vibrate and 
produce microphonic noise. 

microphotometer A photometer pro- 
viding a high degree of accuracy in 
illumination measurements. In one 
form, the changes in illumination are 
picked up by a phototube and con- 
verted into current variations that are 
amplified by vacuum tubes. 

microradiometer An instrument for 
measuring very weak radiation. 

microray oscillator tube A triode tube 
used for generating extremely high 
frequencies, having an oscillating elec- 
trode constructed like the grid of an 
ordinary triode and having a reflecting 
electrode constructed like the plate of 
a triode. 

microscope An instrument for provid- 
ing an enlarged or magnified image of 
a small object. An ordinary micro- 
scope uses one or more optical lenses, 
wliUo an electron microscope employs 
electron beams and electron lenses to 
provide magnifications of the order 
of 100,000 times. 

microvolt One-millionth of a volt. Ab- 
breviated /iv, without a period. 

microvoltmeter A highly sensitive volt- 
meter that measures voltages in 
microvolts. 

microvolts per meter A measure of the 
intensity of the signal produced by a 
radio transmitter at a given point. It 
is equal to the signal strength in micro- 
volts at the receiving antenna divided 
by the effective height of the antenna 
in meters. Stronger signals are ex- 
pressed as millivolts per meter. 

microwave oscillator An oscillator that 
generates frequencies higher than 
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MICROWAVES 



Acorn tube socket made from u low-loss 
ceramio compound for use in iniorowavo 
equipment. 

about 300 megacycles (wavelengths 
shorter than about 1 meter). 

microwaves Electromagnetic waves that 
are shorter than about 1 motor in 
wavelength. 

mike Commonly used as abbreviation 
for microphone. 

mil A unit of length equal to one- 
thousandth of an inch, used chiefly 
in specifying diameters of round 
conductors. 

mUammeter A milliammeter. 

mil-foot A wire having a diameter of 1 
mil and a length of 1 foot. 

Miller bridge A type of bridge circuit 
for measuring amplification factors of 
vacuum tubes. 

Miller effect The increase in the effec- 
tive grid-cathode capacitance of a 
vacuum tube due to the charge induced 
electrostatically on the grid by the plate 
through the grid-plate capacitance. 

milli- A prefix meaning one-thousandth 
of. 

millia mm eter A meter that measures 
current values in milliamperes. 

milliampere A unit of current equal to 
one-thousandth of an ampere. Abbre- 
viated ma, without a period. 

millihenry A unit of inductance equal 
to one-thousandth of a henry. The 
plural is millihenrys. Abbreviated 
mh, without a period. 

m i ll i la m b ert A unit of brightness equal 
to one-thousandth of a lambert. Ab- 
breviated mL, without a period. 


millimeter A metric unit of length equal 
to one-thousandth of a meter, or 
approximately Ksth inch (0.03937 
inch). Abbreviated mm, without a 
period. 

millimicron A unit of length equal to 
one-thousandth of a micron, and hence 
equal to one-millionth of a millimeter. 

milliohm One thousandth of an ohm. 

millivolt A unit of voltage equal to one- 
thousandth of a volt. Abbreviated 

mv, without a period. 

millivoltmeter A voltmeter that meas- 
ures voltage values in millivolts. 

millivolts per meter A measure of the 
intensity of the signal from a radio 
transmitter at a given point. It is 
equal to the signal strength in milli- 
volts at the receiving antenna divided 
by the effective height of the antenna 
in meters. Weaker signals are ex- 
pressed as microvolts per meter. 

milliwatt A unit of power equal to one- 
thousandth of a watt. Abbreviated 

mw, without a period. 

min Commonly used as abbreviations 
for minute and minimum. 



Miniature thyratron tube. 


miniature thyratron A small gas-type 
grid-controlled tetrode, such as the 
type 2D21 which is only inches 
high and weighs but ounce. 

Minimax battery A highly efficient and 
compact dry battery employing a flat 
construction in which the zinc elec- 
trode of one cell is coated with a thin 
layer of carbon serving as the positive 
electrode of the next adjacent cell. 
This eliminates connecting wires when 


228 



MKS ELEaROMAGNETIC SYSTEM 


the cells are used in series as in B 
batteries for miniature receivers, hear- 
ing aids, radiosonde units, etc. 

tniTiitTnim The lowest amount or point 
reached or registered. Abbreviated 
min, without a period. 

minimum wavelength The shortest 
wavelength in an X-ray spectrum pro- 
duced by an X-ray tube. It is defi- 
nitely related to the maximum voltage 
applied to the tube, in accordance with 
the Planck-Einstein quantum equa- 
tion. Also called quantum limit. 

minor apex face One of the three smaller 
sloping faces near but not touching 
the apex (pointed end) of a natural 
quartz crystal. The larger three slop- 
ing faces arc the major apex faces. 

minor face One of the three longer sides 
of a natural hexagonal quartz crystal. 

minus sign The sign — , used to indicate 
subtraction or to indicate a negative 
value. In electronics, it also serves 
to indicate negative polarity or the 
negative terminal of a device, 

minute One-sixtieth of a unit, as of iin 
hour or an angular degree. Denoted 
by a single accent; thus, 17' is 17 min- 
utes. A second is one-sixtieth of a 
minute and is douotetl by a double 
accent ". 

mirror galvanometer 
A galvanometer 
having a small 
mirror attached t»o 
the moving ele- 
ment, to permit 
use of Ji beam of 
light as an indicat- 
ing pointer. 

mismatch The con- 
dition in which the 

impedance of a Mirror galvuiionw‘1.<*r, 
source docs ixot 

match or equal the impedance of th(^ 
connected load. 

mismatching factor Th<i ratio of the 
load current that would be delivered 
by a particular gcuierator to a partic- 
ular load without matching, to the load 
current obtained when generator and 

229 


load impedances are matched. Also 
called reflection factor or transition 
factor. 

mixer 1. A device ordinarily consisting 
of one or more potentiometers for 
combining the audio-frequency output 
signals of two or more microphones or 
other audio-frequency signal sources in 
any desired proportion at the input of 
a main audio-frequency amplifier. 2. 
That stage in a superheterodyne re- 
ceiver in which the incoming modu- 
lated radio-frequency signal is mixed 
with the signal from the local oscillator 
to produce the intermediate-frequency 
signal. Also called mixer-first detector 
stage. 

mixer-first detector stage The mixer 
stage. 

mixer stage That stage in a super- 
heterodyne receiver in which the radio- 
frequency signal from the local 
oscillator is combined with the incom- 
ing modulated radio-frequency signal to 
produce the modulated intermediate- 
frequency signal. Also called the first 
detector. 

mixer tube The vacuum tube used in 
the mixer stage of a superheterodyne 
receiver. 

mixing ( bmhining two or more signals, 
such as the outputs of several micro- 
phones. 

mks electromagnetic system An abso^ 
lute system of units, based on the 
motor, kilogram, and scctoiid as funda- 
mental units and extended to electrical 
tinits l)y the moasurement of current 
by its magnetic elTccitts and by the 
measurement of potential difference by 
the power per unit current. The 
mechanical units of tbc system arc 
l)aHC(l on unity as the proport, ionality 
factor in the rcc^ognized equations of 
mechanics, i)lus insertion of a now unit 
of for(‘.e for which the name newton has 
l) 0 (‘.u proposed. ICac.li of the electrical 
units of the mks syshuti has the same 
nainc and i.he same value as the corro- 
spoiiding unit of the practical system of 
electrical units. There is lack of 
agreomont (soncserning (extension of the 
mks system to magnetic and electro- 
static. units. Also called Oiorgi system. 




ML 


mL Abbreviation for millilambert. 

mm Abbreviation for millimeter. 

mmfd Abbreviation for micromicro- 
farad. Also written mmf or /x/if . The 
preferred abbreviation is jujuf, without 
a period. 

m mu or mij. Abbreviation for milli- 
micron. 

mobile receiver A radio receiver de- 
signed to be operated while in motion, 
as on an automobile or carried by 
troops. 

mobile service A radio service carried 
on between mobile and land stations 
and by mobile stations communicating 
among themselves. 



mobile station A radio station operated 
at a movable location as on an auto- 
mobile, airplane, ship, train, jBbre truck, 
or with troops. 

mobile transmitter A radio transmitter 
designed to be operated while in motion 
and normally operated in that manner. 


interrupting the light beam at the 
source with a rotating punched or 
slotted disk, thus amplifying the 
output of the phototube. 

modulated light Light that has been 
made to vary in intensity in accordance 
with variations in an audio-frequency 
or code signal or at a regular rato pro- 
duced by a rotating or vibrating 
shutter, 

modulated quantity A combination of 
two or more oscillating quantities that 
results in the production of new fre- 
quency components not present in the 
original oscillating quantities. 

modulated stage The radio-frequency 
stage to which the modulator is coupled 
and in which the continuous wave 
(carrier wave) is modulated in acjcord- 
ance with the system of modulation 
and the characteristics of the modu- 
lating wave. 

modulated wave A carrier wave whoso 
amplitude, frequency, or phase is 
varied in accordance with an intel- 
ligence signal. 

modulating electrode An electrode to 
which a potential is applied to <5ontrol 
the magnitude of the beam current in 
a cathode-ray tube. 

modulating wave The audio-frequency 
or other intelligence signal wave that 
is made to vary the amplitude or other 
characteristic of a carrier wave in the 
process of mod\ilation. 


modes of propagation The methods of 
electromagnetic wave propagation in 
wave guides. These modes are related 
to the nodal diagrams of a vibrating 
membrane. 

modulate To vary, such as to vary the 
amplitude or frequency of an oscil- 
lation in some characteristic manner. 

modulated amplifier That stage in a 
radio transmitter at which the intel- 
ligence signal is made to modulate the 
radio-frequency carrier signal. 

modTilated-beam photoelectric system 
A photoelectric intrusion-detector sys- 
tem in which reliable beam ranges of 
several thousand feet are obtained by 
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modulation The process in which the 
amplitude, frequency, or phase of a 
carrier wave is varied with time in. 
accordance with an intelligence signal. 



Simplified oirouit diagram of the moclulaiod 
stage of a broadcast trausniiitor. 



MONITORING 


modulation capability The maximum 
percentage modulation that is possible 
without objectional distortion. 

modulation distortion Distortion occur- 
ring in the radio-frequency amplifier 
tube of a receiver when the operating 
point is the bend of the grid-voltage- 
plate-current characteristic curve, so 
that greater plate-current changes are 
obtained on positive half-cycles than 
on negative half-cycles. The effect 
is equivalent to an increase in the 
percentage modulation. 



unmoauiafea ^ 

tiorrier 40%Modukitlon 100% Modulation 

Modulation ciivclopo and inodulutiou 
poruoutago. 


modulation envelope A curve drawn 
through the peaks of a graph showing 
the waveform of a modulated signal. 
The modulation envelope represents 
the waveform of the intelligence carried 
by the signal. 

modulation factor For an aniplitudc- 
modulated wave, the ratio of half the 
difference between the maxinuiin and 
minimum amplitudes to tlio average 
amplitude. This ratio is nniltiplied 
by 100 to got percentage modulation. 

modulation index Modulation factor. 

modulation monitor Air instrument used 
to provide a continuous indication of 
the modulation percentage at a trans- 
mitter. 

modulation percentage The modulation 
factor multiplied by 100 for expressing 
as a percentage. 

modulator 1. In a broadcast transmit- 
ter, the final audio-frequeiK^y amplifier 
stage. It feeds an audio-frequency 
signal into the modulated amplifier 
stage for com])ining tlu^re with the 
radio-frcq\ieney carrier signal. 2. In 
any radio transmitter, the last stage 
handling the intelligence signal by 


itself. 3. A device for bringing about 
the process of modulation. It may 
operate by virtue of some nonlinear 
characteristic or by a controlled varia- 
tion of some circuit quantity. 

modulator stage The modulator. It is 
the last amplift6r stage through which 
passes the modulating wave that modu- 
lates a radio-frequency stage. 

mol Alternative abbreviation for gram 
molecule. 

molded capacitor A capacitor, usually 
mica, that has been encased in a 
molded plastic insulating material to 
keep out dust and moisture. 

mole Abbreviation for gram molecule. 

molecular pump A vacuum pump in 
which the molecules of the gas to bo 
exhausted are carried away by the 
friction between them and a rapidly 
revolving disk or cylinder. 

molecular theory of magnetism The 
assumption that each molecule of 
matter is a separate magnet and that, 
in ferromagnetic materials, these 
molecules all lino up with their mag- 
netic poles pointing in the same direc- 
tion when the material is magnetized. 

molecule The smallest group of atoms 
of a compound or material that retains 
chemical identity with the substance 
in nuiss. In a gas, it is the smallest 
portion of a substance that moves 
about as a whole. 

molybdenum A metal clement some- 
times used for grid and plate electrodes 
of vacjuum tubes. 

momentum Tho mass of a body multi- 
plied by its linear velocity 

monel metal An alloy of about 70 per 
cent nickol, 28 per cent copper and 2 
per cent iron, having excellent rust- 
resisting qualities. 

monitor A receiver or lo\idspcakcr used 
for chocking (monitoring) radio pro- 
grams at a studio or transmitter, or 
the person assigned to this duty. 

monitoring Ijistcuing to a program or 
watching a television image for tech- 
nical reasons. 



MONITORING KEY 


monitoring key A key that when oper- 
ated makes it possible for an attendant 
or operator to monitor or listen on a 
telephone circuit without appreciably 
impairing transmission on the circuit. 

monitoring radio receiver A radio re- 
ceiver arranged to provide a check on 
the operation of a transmitting station. 

monitor operator 
The person, usu- 
ally stationed in 
the control room of 
a radio station, 
who monitors a 
program and Monitor operator at 
makes such techni- control desk, 

cal adjustments as are necessary at 
various times. 

monkey chatter A type of interference 
occurring in radio reception when the 
side frequencies of an adjacent-channel 
station beat with the signal of a desired 
station. Garbled speech or music is 
heard along with the desired program. 

monochromatic Pertaining to or con- 
sisting of a single color. 

monochromatic sensitivity The response 
of a device to light of a given color. 

monoc^ome transmission The trans- 
mission of television signals that can 
be reproduced in graduations of a single 
color only. 

monoscope A special vacuum tube in- 
tended to produce a television signal 
from a jQxed image for test purposes. 
The image is printed on the signal 
plate inside the tube. Also called 
monotronj phasTnajector, etc. 

monotonic quantity A quantity that is a 
function of some independent variable 
(such as time) and has the property 
that, as the independent variable in- 
creases, the function cither never 
decreases or never increases. A mono- 
tonic function thus has no maxima or 
minima. The discharge current from 
a capacitor through a noninductive 
resistance is a monotonic quantity in 
which time is the independent variable. 
The derivative does not change sign. 

monotron A monoscope. 


Moore lamp An early form of neon sign, 
consisting of a long gas-filled discharge 
tube provided with an automatic 
arrangement for regulating the vac- 
uum, and having electrodes at opposite 
ends between which the glow discharge 
was formed. 

Morse code A system of dot and dash 
signals used in radiotelegraphy or wire 
telegraphy for the transmission of 
messages. The International Morse 
code (also called the continental code) 
is universally used for radiotelegraphy. 
The American Morse code is used only 
for wire telegraphy. 
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International Morse code. 


Morse sounder A telegraph receiving 
instrument that produces an audible 
sound at the beginning and end of each 
dot and dash, from which sounds a 
trained operator can read the message 

Morse telegraphy That method of tele- 
graph operation in which the signals 
are formed in accordance with the 
American Morse code or with the 
continental (International) Morse code. 

Morton wave current An interrupted 
current obtained from a static machine 
by applying a flexible metal electrode 
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to that part of the patient being treated 
and connecting this electrode to the 
positive terminal of tho machine, then 
grounding the negative terminal and 
using a suitable spark gap between the 
terminals. 

mosaic In television, the light-sensitive 
smface of an iconoscope or other 
television camera tube. In one form 
it consists of millions of tiny silver 
globules on a sheet of ruby mica, with 
each globule treated with caesium 
vapor to make it sensitive to light. 

mother 1. A mother crystal. 2. The 
positive sound record obtained in the 
second stage of producing phonograph 
records. The grooves are sunken 
like those in the final records. The 
mother is plated, and the resulting 
platings are called stampers. These 
in turn are used in presses to produce 
the final shellac records in quantities. 

mother crystal A quartz crystal as 
found in nature. It originally has a 
characteristic geometric design with 
flat faces always at definite angles to 
each other, but generally all or some 
of the faces are worn duo to abrasion 
with stones in tho crock beds in which 
crystals arc often found. 


motional impedance In an electro- 
acoustic transducer, the vector differ- 
ence between the normal impedance 
and tho blocked impedance. 

motion-picture pickup Use of a tele- 
vision camera to pick up scenes directly 
from motion-picture film. 


motor A machine that converts electric 
energy into mechanical energy. 



Motor control with oloctroiiio tubes. 


motorboating Feedback occurring in 
pulses at an audio-frequency rate in 
an audio-frequency amplifier or radio 
receiver, causing sounds resembling 
those made by a motorboat. 

motor element That portion of a 
telephone receiver (loudspeaker or 
headphone) that receives power from 
tho electric system and converts it into 
mochaui<‘al power. 



Motinn-picturo pickup, consisting of a film projector diroctccl into a tolovision cumora. 
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motor-field control Controlling the 
speed of a motor by changing its field 
current. 

motor-generator set A motor and gener- 
ator used together as a converter for 
changing power-line voltage to other 
desired voltages or frequencies. The 
most common example is a direct- 
current generator on the same shaft 
with an alternating-current motor, 
used to obtain direct-current power 
from an alternating-current line. 

motor-torque generator British trade 
name for a synchronous device like 
the selsyn, Autosyn, mag-slip, and 
Siemens, all of which are equal to the 
universal term synchro. 

mouse mill A simple motor-driven 
static machine used in early siphon 
recorders to charge the capillary tube 
of a pen and make the ink flow freely. 

mouth That end of a horn having the 
larger cross-sectional area. 

moving-armature loudspeaker A mag- 
netic loudspeaker. Operation involves 
vibration of an armature that is a 
portion of the magnetic circuit. 

moving-coil galvanometer A galvanom- 
eter in which a suspended or pivoted 
coil is the moving element. 

moving-coil instrument Any instrument 
in which the moving system that 
carries the pointer or mirror, or other 
indicating device, consists essentially 
of a pivoted coil constrained by springs 
or a suspended coil constrained by the 
torsion of the suspension, with the coil 
carrying all or a known fraction of the 
current to be measured. The coil 
is positioned in a magnetic field 
provided either by a permanent magnet 
or another coil. 

moving-coil loudspeaker A loudspeaker 
in which the coil carrying the audio- 
frequency current is attached to the 
moving diaphragm or cone, and moves 
in and out of a constant magnetic field 
produced either by a permanent 
magnet (p-m djmamic loudspeaker) or 
by an electromagnet or field coil 
^.electrodynamic loudspeaker). Inter- 
action between the fixed magnetic 


field and that of the moving coil 
(called the voice coil) produces the 
motion that reproduces the desired 
sound waves. Also called dynamic 
loudspeaker. 

moving-coil meter A meter in which a 
pivoted coil is the moving element. 

moving-coil microphone A moving-con- 
ductor microphone in which the mov- 
able conductor has the form of a coil. 
Usually called dynamic microphone. 

moving-conductor loudspeaker A loud- 
speaker in which the mechanical forces 
are developed by the interaction of the 
field set up by the currents in the con- 
ductor and the polarizing field sur- 
rounding it. 

moving-conductor microphone A mag- 
netic microphone in which the electric 
output results from the motion of a 
conductor (either in the form of a rib- 
bon or coil) in a magnetic field. 

moving element That part of an instru- 
ment which moves as a direct result 
of a variation in the electric quantity 
the instrument is measuring. 

moving-iron instrument A meter that 
depends for its operation on interaction 
between one or more fixed coils and one 
or more movable pieces of soft iron. 
The plunger, vane, repulsion, attrac- 
tion, and repulsion-attraction forms of 
this instrument are distinguished chiefly 
by mechanical features of construction. 

mph Abbreviation for miles per hour. 

MST Abbreviation for Mountain Stand- 
ard Time. 

mu Greek letter /*, used as a symbol for 
amplification factor, for micron (a unit 
of length), and for the prefix micro-. 

mu a or jua Abbreviation for micro- 
ampere. jiia is preferred. 

mu factor The ratio of the change in 
one electrode voltage to the change in 
another electrode voltage, under the 
conditions that a specified current 
remains unchanged and that all other 
electrode voltages are maintained con- 
stant. It is a comparison of the rela- 
tive effects of two electrodes on the 



MULTIPATH TRANSMISSION 


CTirrent in the circuit of a particular 
electrode. Amplification factor is a 
special case of mu factor. 

Muller tube A thermionic vacuum tube 
having an auxiliary cathode or grid 
connected to the main cathode inter- 
nally through a high-value resistor. 


multigrid tube A vacuum tube having 
more than one grid electrode. 

multimeter A single test instrument 
having a number of different ranges for 
measuring voltage, current, and resist- 
ance. Also called multiple-purpose 
tester, voll-ohrtir-milliammeter, etc. 


multiband antenna An antenna that 
may be used satisfactorily on more than 
one frequency band. 

multichannel tel e vision A tele v isio n sys- 
tem in which the piciture is divided into 
a very large number of separate ele- 
ments, with these in turn lacing divided 
into two or more sections each trans- 
mitted by a separate transmitter on a 
different frcquciiey band. A corre- 
sponding nuitibor of receivers is re- 
quired to pick up the different sections 
of the complete signal. 

multielectrode tube A vacuum tube 
containing more than three elec- 
trodes associated with a single electron 
stream. 

multifrequency radio set A combination 
radio transmitter and receiver capable 
of operating on a number of different 
frequencies. 


multipath cancellation Effectively com- 
plete cancellation of radio signals 
arriving over different paths. This 
term is usually used in connection with 
square-wave modulation of the radio- 
frequency carrier or a subcarrier. 

multipath effect The condition in which 
radio waves arrive at a receiving point 
at slightly different times because they 
travel over paths that appreciably 
differ in length. The delay can be 
appreciable compared with the time 
of duration of a telegraph dot or of a 
small element in material being trans- 
mitted by television or facsimile. 

multipath transmission The propaga- 
tion phenomenon that results in signals 
reaching a radio receiving antenna by 
two or more paths. There are usually 
both amplitude and phase differences 
between the signals. 
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MULTIPLE 


mtdtiple 1. A number that is the prod- 
uct of a given number and another 
factor. Thus, 24 is a multiple of 8 and 
3. 2. Same as parallel, with respect 
to connections. 

multiple connection The connecting of 
two or more devices in parallel. 



Multiple-ooutact aoLeotor bwituh, widely used 
for o hangin g bands in ull-wave receivers. 


multiple-contact switch A switch in 
which the movable contact can be 
moved over a number of different fixed 
contacts. 

multiple modulation The process of 
modulation in which a carrier wave of 
one frequency is first modulated by an 
intelligence signal, and the resultant 
signal wave is then made to modulate 
a second carrier wave having a second 
frequency, etc. Double modulation 
is an example. 

multiple-puipose tester A single test - 
instrument having a number of dif- 
ferent ranges for measuring voltage, 
current, and resistance, ^so called 
multimeter, vol^hm-milliairimeter, etc. 

multiple resonant line A cylinder with 
two end plates inside which are t 
mounted a number of coaxial cylinders 
fixed alternately to one or the other 
end plate, with the free ends of the 
cylinders not quite reaching the oppo- ’ 
site plate. The arrangement is equiv- 
alent to a number of coaxial lines 
connected in series, each formed by 
the outer surface of one cylinder and 
the inner surface of the next larger 
cylinder. Also called polycytindrical 
emdovibrator, 

multiple-tuned antenna An antenna 
with connections to ground or counter- 
poise through tuning reactances at 
more than one point. The points are 


so determined that their reactances in 
parallel constitute a total reactance 
equal to that needed to give the an- 
tenna the desired resonant frequency. 

multiple twin quad A structural unit 
employed in cables, consisting of four 
separately insulated conductors ar- 
ranged in two twisted pairs, with the 
two pairs twisted together. 

multiple-unit steerable antenna A re- 
ceiving antemia system in which the 
vertical angle of maximum response 
can be adjusted to obtain optimum 
selectivity and to reduce interference. 
Abbreviated musa. 

multiple-unit tube A vacuum tube con- 
taining within one envelope two or 
more groups of electrodes associated 
with independent electron streams. 
Examples are duodiode, duotriode, 
diode-pentode, duodiode-pentode, etc. 

multiplex code transmission Simulta- 
neous transmission of two or more code 
messages in either or both directions 
over the same transmission path. 

multiplex operation Simultaneous trans- 
mission of two or more messages in 
cither or both directions over the same 
transmission path in a telegraph 
system. 

multiplex printing telegraphy That form 
of printing telegraphy in which the line 
circuit is employed to transmit in turn 
one character (or one or more impulses 
of a character) from each of two or 
more independent channels. 

multiplex radio transmission The simul- 
taneous transmission of two or more 
signals using a common carrier wave. 

multiplex telegraphy Telegraphy em- 
ploying multiplex code transmission. 

multiplex transmission The simulta- 
neous transmission of two or more sig- 
nals by means of a common carrier 
wave. Multiplex transmission as ap- 
plied to high-frequency broadcast 
stations means the transmission of 
facsimile or other aural signals in 
addition to the regular broadcast 
signals. 


MUfC4ETAL 


multiple X>-Y recorder A recorder ihat 
plots sinmltancously a number of inde- 
ixuident charts, each showing the rela- 
tion of two varial)leB neither of which 
is tiino. In one model, frequency 
deviation and activity of quartz crys- 
tjils are plotted against temperature. 
lOlixd.ronic circuits are used. 

multiplier A resistance used in series 
with a, voltmeter to permit measure- 
ments of higher voltages than are 
indicated on ilie meter sctile. 



Tiawic cinuiil. of jnuIUplior iihototubc. 


multiplier phototube A vacuum-typo 
phot.ot.ube that (unploys secondary 
(‘mission to amplify the (dcM^tron stream 
cnutt<‘d from the illuminated photo- 
cat.hodc^. Tlu^ (‘hxttron stream im- 
pinges in turn on eacli of a sc^rics of 
ndhudang chu'.tnxh^s called dynod(?s, 
at ca(di of wliich s(u?on<lary emission 
adds (diM'.trons 1^) the stn^am. In 
on<^ tiilx^, an amplific.atiou of ap- 
l)roxii»iat.(*ly 2, ()()(),()()() is obtaiimd with 
nin<i dynodcH. Also called decirorir- 
multi pi ivr phototube and pJhotooLactnc 
dvclron-muliipli er tube, 

multiplier tube A vacuum tidx^ utilizing 
sec.ondary (jinission from a mimbcr of 
(‘l(‘et.ro(l(iH in scupienco to obtain 
in(m(«is(^(l out.put current. The elec- 
tron st.reain is r(‘(l<u*-t<xl in turn from 
on<% (dcMd.rode of the iuultipli<m to the 
n<‘xt. lOxamphis tire the luultiplicr- 
tyixi i)hoU)tubo and the multiplier in 
oms typ(‘, of Kanisworth television 
(uiiiuma tube. 

multiplying factor ''fho number by which 
Uh*. n'.ading of a given motor must be 
multiplied to obtain the true value. 

multipolar I hiving more than one pair 
of magnetic poles. 



Multiunit radio transmitting tube, equivalent 
to four triodes. 


midtitmit tube A vacuum tube contain- 
ing within one envelope two or more 
groups of electrodes, each associated 
with separate electron streams. 

multivibrator A vacuum-tube oscillator 
circuit emplosdng two tubes (or a 
double section tube) with resistance- 
capacitance coupling between the tubes 
to feed the output back and forth 
between them. The output frequency 
is determined by the time constants of 
the coupling networks, but the fre- 
quency can readily be controlled 
externally by a weak signal introduced 
in the circuit. It produces an essen- 
tially square-wave output having many 
strong harmonics of the fundamental 
frequency. Used mainly in television 
circuits to generate sweep voltages for 
cathode-ray tubes. 



Mulfcivil)i’at.or circuit and square-top wave it 
produooB. 

Mumetal A magnetic alloy having high 
permeability and low hysteresis, con- 
sisting of about 75 per cent nickel, 25 
per cent iron, and very small quantities 
of copper and manganese. Used in 
moving-iron instruments, loaded sub- 
marine cables, etc. 
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MUNICIPAL POLICE STATION 

nwnicipal polic€ station A station used 
by a municipal or county police depart- 
ment for emergency radiotelephone 
service with mobile police units. 

Murray loop test A method of local- 
izing a fault in a cable by replacmg 
two arms of a Wheatstone bridge with 
a loop formed by the cable under test 
and a good cable connected to the far 
end of the defective cable. The bridge 
battery is grounded. After the bridge 
is balanced, the ratio of resistances in 
the two remaining arms then gives 
the ratio of resistances of the portions 
of the cable loop on each side of the 
fault. From this, the position of the 
fault can be easily and accurately 
computed. 

musa Abbreviation for multiple-unit 
steerable antenna. 

muting Silencing, or reducing in volume. 

muting switch A switch used in con- 
nection with automatic tuning sys- 
tems to silence the receiver while 
tuning from one station to another. 

mutual conductance The amplification 
factor of a vacuum tube divided by the 
alternating-current plate resistance. 
More generally, it is the inphase com- 
ponent of the alternating current of 
one electrode divided by the alter- 
nating voltage of another electrode, 
all other electrode voltages being 
maintained constant. The control 
grid-plate transconductance is ordi- 
narily the most important, and is 
commonly \anderstood to be intended 
when either of these terms is used. 
Also called tramconductxmce, 

mutual impedance In connection with 
any two pairs of terminals of a net- 
work, the ratio of the open-circuit 


voltage between either pair of termi- 
nals to the current applied at the other 
pair of terminals, all other terminals 
being open. As ordinarily used, mu- 
tual impedance is additive if two coils 
of a transformer are aiding when con- 
nected in series or parallel, and is 
subtractive when the coils oppose each 
other. 

mutual inductance The common prop- 
erty of two associated electric circuits 
determining, for a given rate of (diange 
of current in one of the circuits, the 
amount of electromotive fore.e induced 
in the other. Mutual inductance is 
measured in henrys and designated by 
M. 

mutual induction The inducing of a 
voltage in one circuit by a vjirying 
current in a neighboring circuit when 
there is inductive coupling between the 
two circuits. 

mu w or juw Abbreviation for micro- 
watt. juw is preferred. 

mv Abbreviation for millivolt, 

mw Abbreviation for milliwatt. 

Mycalex A molded insulating material 
consisting chiefly of ground mica and 
lead borate. 

mystery control Popular name for a 
miniature radio transmitter that pro- 
duces radio waves used to control 
equipment through space without 
wires. Examples of commercial ver- 
sions are those which tunc a radio 
receiver from any location in a home, 
start garage door-opening or closing 
mechanisms, or transmit the output 
of an electric phonograph to a radio 
receiver at some other location in a 
homo. 
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N 


IT Symbol for nitrogen. 

Na Chemical symbol for sodium. 

National Electric Code A set of regu- 
lations governing construction and 
installation of electrical wiring and 
apparatus in the United States, estab- 
lished by the American National 
Board of Fire Underwriters for safety 
purposes. 

National Television System Committee 
A committee organized in 1940 and 
comprised of representatives of all 
Unitcul States companies and organ- 
izations iutercstod in television. It 
formulated a s<'t of television standards 
that were aceop table to the majority 
and wore approved by the Federal 
Commimications Commission. 

natural frequency The lowest resonant 
fre<iuency of an antenna or other 
device or circuit, without added induct- 
ance or (japacitanco. 

natxiral period The period or frequency 
of the free oscillation of a body or 
system. 

natural resonance Resonance in which 
t.hcs period or frequency of the applied 
agency maintaiuing oscillation is the 
same as the natural period of oscillation 
of a systeni. Also called 'periodic 
rmmimcc. 

natural wavelength The wavelength 
eorrespouding to the natural frequency 
of an antenna or circuit. 

NBC Abbreviation for National Broad- 
casting Company. 

NC Designation for no connection. 
Used on tube-base diagrams. 

Ne (Hujinical symbol for neon. 

NEC Abbreviation for National Elec- 
tric (^ode. Also e.iilled Underwritoris 
Code. 


needle The stylus that rides in the 
grooves of a phonograph record and 
converts groove variations into me- 
chanical movements that are in turn 
converted into audio-frequency signals 
by the phonograph pickup. 

needle chatter See needU talk, 

needle pressure The effective weight 
of a phonograph pickup at the neecBe. 

needle scratch Noise components in the 
output of a phonograph pickup due to 
rough particles in the phonograph 
record material or to irregularities left 
in the walls and bottom of the record 
grooves by the cutting stylus. Also 
called surface noise, 

needle talk Sounds directly produced 
by vibrations set up in a phonograph 
needle and associated parts of a phono- 
graph pickup. Also called needle 
chatter or record nmse, 

negative 1. A terminal or electrode hav- 
ing more electrons than normal. 
Electrons flow out of the negative 
terminal of a voltage source. 2. A 
designation used to describe an oppo- 
site character to positive, as in negative 
resistance, negative transmission, nega- 
tive feedback, etc. 

negative bias A grid bias voltage that 
makes the control grid of a vacuim 
tube negative with respect to its 
cathode. 

negative charge That type of charge 
in which the object in question has 
more than its normal number of 
electrons. 

negative compliance A condition of 
unstable equilibrium in a mechanical 
element, in which small displacement 
results in a force tending to give a 
further displacement in the same 
direction. 
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NEGATIVE ELEaWCITy 


negative electricity That kind of elec- 
tricity which predominates in a body 
composed of resin after it has under- 
gone electrification by rubbing with 
wool. 

negative electrode The body of con- 
ducting material that serves as the 
anode in a primary cell when the cell 
is discharging. It is connected to the 
negative terminal of the cell. Elec- 
trons flow from the negative electrode 
to the negative terminal, then out 
through the external circuit. 

negative feedback A vacuum-tube-cir- 
cuit arrangement in which a signal is 
fed back from the plate circuit to the 
grid circuit in such a way that it is 180 
degrees out of phase with the input 
signal, decreasing the amplification. 

It is used in radio-frequency circuits to 
improve the stability by preventing 
oscillation, and in audio-frequency 
circuits to reduce distortion and noise 
in order to permit greater undistorted 
power output. Also called degenerch 
Hon, inverse feedback, and stabilized 
feedback. 

negative feedback amplifier An ampli- 
fier that employs negative feedback 
to improve stability or frequency 
response, or both. 

negative glow A luminous glow in a 
Crookes tube or other discharge tube 
at moderate pressure, occurring be- 
tween the Crookes dark space and the 
Faraday dark space. 

negative-grid generator Any conven- 
tional oscillator circuit in which oscil- 
lation is produced by feedback from 
the plate circuit to a grid which is 
normally negative with respect to the 
cathode. 

negative impedance A characteristic of 
certain electrical devices or circuits, 
in which the cmrent increases (instead 
of decreases) when voltage is decreased. 

If there is no inductance or capaci- 
tance in the circuit, the property is 
called negative resistance. 

negative ion An atom having more 
electrons than normal. 

negative modulation 1 . In an amplitude- 
modulated television or facsimile sys- 
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tern, that form of modulation in which 
maximum transmitted power 'corre- 
sponds to minimum light intensity at 
the television camera or maximum 
density or blackness of the subject copy 
in facsimile. 2. In a frequency-modu- 
lation facsimile system, it is that form 
of modulation in which the highest 
transmitter frequency corresponds to 
the maximum density of the subject 
copy. 

negative modulation factor The ratio 
of the maximum negative departure of 
the envelope of an amplitude-modula- 
tion wave from its average value, to its 
average value. This rating is used 
when the modulating signal wave has 
unequal positive and negative peaks. 

negative picture phase For a television 
signal, the condition in which increases 
in brilliancy make the picture signal 
voltage swing in a negative direction, 
below the zero level. 

negative plate The grid and active 
material connected to the negative 
terminal of a storage battery. Elec- 
trons flow from this terminal through 
the external circuit to the positive ter- 
minal when the battery is discharging. 

negative resistance A resistance that 
varies with current in such a way that 
when the current increases the voltage 
drop across the resistance decreases. 
This characteristic is possessed by 
an electric arc, and by vacuum-tube 
circuits under certain conditions. 

negative temperature coeflfleient A tem- 
perature coefficient expressing the 
amount of reduction in the value of a 
quantity, such as resistance, for each 
degree of increase in temperature. 

negative terminal That terminal of a 
battery or other voltage source having 
more than a normal number of elec- 
trons. Electrons flow from it through 
the external circuit to the positive 
terminal. 

negative transmission The transmission 
of television signals in such a way that 
a decrease in initial light intensity 
clauses an increase in the transmitted 
power. 



NEUTRAL 


negatron 1. An electron. 2. A four- 
electrode vacuum tube having the 
characteristics of a negative resistance. 

NELA Abbreviation for National Elec- 
tric Light Association. 

NEMA Abbreviation for National Elec- 
tric Manufacturers Association. 

nemo A program originating outside 
the studios of a radio station and hence 
requiring portable equipment. 



Ntiou oirouit tostor. 


neon An inert gas used in neon signs 
and in some vacuum tubes. It pro- 
duces a characteristic bright red glow 
when ionized. 



Neon glow laiiipH, uHod iw HignulR or indientora 
on tOHt uquipmont, radio hoIh, igtiition eyn- 
toms, panel boards, as Htroboneopic illnmi- 
nanta and os night lights. 

neon glow lamp A neon-filled two- 
olectrodo gas tube having a glass 
envelope. Ionization of the gas dur- 
ing operation produces a characteristic 
reel glow that can bo used for illunu- 
nation, signaling^ and other purposes. 

neon lamp A neon glow lamp. 

neon oscillator An oscillator circuit 
consisting of a noon glow lamp and 
a capacitor, sometimes also with a 
resistor. The frequency of oscillation 
is determined by the capacitor value 
and by the value of the series resistance. 

neon tubing A glow lamp in which noon 
is the gas that is ionized by the flow of 


electric current and produces a lumi- 
nous glow discharge. It is used chiefly 
in outdoor advertising signs. There 
is a popular tendency to use this term 
for all luminoxis tubing used in adver- 
tising, even though other gases are 
employed to obtain the different colors. 
Neon has a characteristic reddish color. 

neper A unit used, as is the decibel, to 
express the relation between two 
amounts of power (acoustic, electric, 
or other power) in a logarithmic man- 
ner. The number of nepers is equal 
to the natural (Napierian) logarithm 
of the square root of the ratio of the 
two powers or levels being compared. 
One neper is equal to 8.686 decibels. 

Nemst bridge A four-arm bridge con- 
taining capacitors instead of resistors, 
used for measuring capacitance values 
at high frequencies. 

Nemst lamp An electric lamp consist- 
ing of a short slender rod of zirconium 
oxido that is heated to brilliant white 
incandescence by current. 

net A number of communications sta- 
tions equipped for conunimication with 
each other, often on a definite time 
schedule and in a definite sequence. 

network 1. A system of interconnected 
impedances, which may be any combi- 
nation of resistors, inductors, and 
capacitors. 2. A number of broadcast 
stations connected by radio or wire 
telephone lines so that all stations can 
broadcast the same program simulta- 
neously. 

network constants The resistances, in- 
ductances, mutual inductances, and 
capacitances that make up a network. 
If these values are constant, the n<^i- 
work is said to be linear. AJso called 
•parameters. 

network show A radio program pro- 
duced in one or more main studios and 
broadcast simultaneously over two or 
more stations that arc inter<;onnected 
by telephone linos to form a network. 

neuroelectricity Electric current gen- 
erated in the nervous system. 

neutral In a normal condition, hence 
neither positive nor negative, A neu- 
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NEUTRALIZATION 


tral object has a normal number of 
electrons. 


neutralization The process of nxiUifying 
the voltage fed back through the inter- 
electrode capacitance of an amplifier 
tube, by providing an equal voltage of 
opposite phase. 

neutralize To prevent regeneration by 
inserting some device into an amplifier 
circuit to balance the feedback voltage 
due to grid-plate capacitance. 

neutralized radio-frequency stage A 
radio-frequency amplifier stage having 
an additional circuit connected be- 
tween the plate and the grid of the tube 
to feed back in the reverse direction an 
amount of energy equivalent to that 
which is feeding back through the tube 
and causing oscillation. This neu- 
tralizes any tendency to oscillate, 
making the tube fimction strictly as 
an amplifier. 


neutralizing capacitor A capacitor, usu- 
ally variable, employed in a radio 
receiving or transmitting circuit to 
feed a portion of 
the signal voltage SaSStw**® 
from the plate cir- ^ 
cuit of a stage back 
to the grid circuit. 

The feedback volt- , j 
age is 180 degrees 
out of phase with 
the grid voltage, 
and lowers the gain 
of the stage sufli- 
ciently to prevent 



Neutralizing oapaci- 
tor used to oonoel 
feedback. 


oscillation due to 
feed-back through the grid-plate inter- 
electrode capacitance of the tube 


neutralizing drctiit That portion of an 
amplifier circuit which provides an 
intentional feedback path from plate 
to grid to prevent regeneration 

neutralizing tool A small screwdriver 
or socket wrench, partly or entirely 
nonmetallic, used for making neutral- 
izing or aligning adjustments in radio 
equipment. 

neutral relay A relay in which the 
movement of the armature does not 
depend on the direction of the current 
in the circuit controlling the armature. 
Sometimes called nonpolarized relay. 


neutrino A hypothethical uncharged 
particle having a smaller mass than the 
neutron. 

neutrodyne An amplifier circuit con- 
taining a capacitor that neutralizes the 
internal capaci- 
tance between the 
plate and the grid 
of the amplifier 
tube by feeding an 
out-of-phase signal 
from the plate cir- 
cuit to the grid 
circuit. This Neutrodyno circuit, 
neutralizes the 

tendency of the circuit to oscillate. 
Used in early tuned-radio-frequency 
receivers. 

neutron An electrically neutral par- 
ticle having mass approximately equal 
to that of a proton. 

newscast A radio broadcast of the latest 
news. 

newscaster One who edits and broad- 
casts news at a radio station. Galled 
a commentator if facts are interspersed 
with personal opinions. 

newton A unit of force. One newton is 
equal to 100,000 dynes. 

Ni Chemical symbol for nickel. 

Nichols radiometer An instrument de- 
vised by Nichols to demonstrate that 
light or other radiation exerts pressure. 
It can be used to measure the intensity 
of both visible and infrared radiation. 

Nichrome An alloy of iron, nickel, and 
chromium having high electric resist- 
ance and the ability to withstand high 
temperatures for long periods of time. 
It is used extensively in wire-wound 
resistors and in all types of electric 
heating elements. 

nickel silver A silver-white alloy con- 
sisting essentially of copper, nickel, 
and zinc. Formerly called German 
silver, 

Nicol prism Two prism-shaped segments 
of Iceland spar (a transparent crystal- 
line material) cemented together with 
Canada balsam. It produces plane- 
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NOISE FILTER 


polarized light from unpolarized (ordi- 
nary) light because the ordinary 
component of the original light is 
entirely eliminated by total reflection 
at the cementing layer. Only the 
extraordinary component passes. 

night effects Original name for polar- 
ization errors in tho bearings or course 
indicated by a radio beacon or direc- 
tion finder, introduced by horizontally 
polarized components of the electric 
field under certain transmission condi- 
tions, usually at night. 

night error The error in a radio-direc- 
tion-finder indication due to night 
effects or polarization errors. 

Kipkow disk A flat round plate having 
one or more spirals of holes around tho 
outer edge, with successive openings 
positioned so that rotation of the disk 
provides scanning of small elementary 
areas of an image in correct sequence 
for a mechanical television system. 

noble gas One of a group of chemically 
inert gases, including helium, neon, 
argon, krypton, and xenon. Also 
called inert gas or rare gas, 

noctovision A television system em- 
ploying invisible rays, usually infrared, 
for scanning purposes at the trans- 
mitter to give the equivalent of seeing 
in the dark. 

nodal diagram A diagram showing tho 
manner in which a stretched membrane 
vibrates under a particular condition. 
Nodal diagrams arc used to indicate 
the order and mode of E waves and 
II waves being propagated in wave 
guides. 

nodal point A node, irsually assumed 
to be a volhige node, having zero 
potential with respect to ground. 

nodal point keying Keying of an arc 
transmitter at a point in the antenna 
circuit that is essentially at ground 
potential at all times. 


of voltage, current, pressure, etc. 
The corresponding term for maximum 
amplitude is antinode. 

Nodon valve An electrolytic rectifier 
consisting of an aluminum cathode rod 
in a lead container serving as anode 
and filled with an electrolyte of ammo- 
nium phosphate. 

noise Interference whose energy is dis- 
tributed over a wide band of fre- 
quencies, hoard along with desired 
radio programs. It may bo due to 
static, man-made interference, or a 
circuit defect. 



Nodal <UaKminH for Ht.rutch«<l circular tiioiii- 
branc, with order and iiiio<le of oorroHnoiidliig 
E wave in a wave guide. 

noise analysis Determination of the 
frequency components that make up a 
particular noise being studied. 

noise field intensity The field intensity 
of noise in a transmission medium, 
defined only with reference to a definite 
frequency band. 


node Any point, line, or surface in a 
stationary-wave syst.(un at which the 
amplitude of the wave-shaped variable 
is zero. The type of node is usually 
specified, since there can bo nodes 


noise filter A combination of one or 
more choke coils and capacitors in- 
serted between the power coni plug 
of a radio receiver and a wall outlet to 
block noise iutcrfcrcnco that might 








NOISELESS RECORDING 



Examples of noise filters used with eleotrioal 
appliances and motors for radio interference 
suppression. Each tsrpe of filter is best 
suit^ for particular applications, the largest 
type being permanently connected between 
the power line and motor, and smaller types 
being inserted between the appliance line cord 
and the wall outlet. 

otherwise reach the receiver through 
the power line. 


noise -reducing an- 
tenna system A 
receiving antenna 
system so designed 
that only the an- 
tenna proper can 
pick up signals. 
It is placed high 
enough to be out 
of the noise-inter- 
ference zone, and 
is connected to the 
receiver with a 
shielded cable or 
twisted transmis- 
sion line that is 


OOUBLET ANTENNA 
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Nuiso-roduciiig 
iiiiteuua circuit. 


incapable of picking up signals. 


noise silencer A vacuum-tube circuit 
than can be introduced into a super- 
heterodyne receiver circuit to reduce 
the effects of static and man-made 
interference noises. Used chicly in 
short-wave communication receivers. 


noise suppression A receiver circuit 
arrangement that automatically re- 
duces the noise output during periods 
when no carrier is being received. 


noiseless recording Recording of sound 
on motion-picture film in a carefully 
controlled manner so there is a mini- 
mum of background noise at low sound 
levels. 

noise level The strength of acoustic 
noise at a particular location, or the 
strength of noise signals at a particular 
point in a circuit. Usually expressed 
m decibels. 

noise limiter A vacuum-tube circuit 
that cuts off all noise peaks that are 
stronger than the highest peak in the 
desired signal being received, thereby 
preventing loud crashing noises due 
to strong atmospheric or man-made 
interference. 

noise measurement 1. Use of a sound- 
level meter to measure the loudness in 
decibels of sounds due to noise. 2. 
The measurement of telephone line 
noise in arbitrary units by means of a 
potentiometer arrangement for com- 
paring this signal noise with that pro- 
duced by a standard noise generator. 
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no-load losses Losses existing when a 
device is operated at rated voltage 
and frequency but is not supplying 
power to a load. 

nominal band In facsimile, the fre- 
quency band that is equal in width to 
that between the zero frequency and 
the maximum modulating frequency. 

nominal line width In facsimile, the 
reciprocal of the number of lines per 
unit length in the direction of line 
progression. 

nomogram A nomograph. 

nomograph A chart or diagram on 
which equations can bo solved graphi- 
cally by placing a straightedge on the 
two known values and reading the 
answer where the straightedge crosses 
the scale for the unknown value. Also 
called alignment chart or nomograyri, 

noncommercial educational broadcast 
station A station licensed to an organ- 
ized nonprofit educational agency for 
the advancement of its educational 
work and for the transmission of edu- 


NONSTORAGE CAMERA TUBE 


national and entertainment programs 
to the general public. 

nonconductor An insulating material. 

noncorrosive flux Flux that is free from 
acid and other substances that might 
cause corrosion when used in soldering. 

nonhoming tuning system A motor- 
driven automatic tuning system in 
which the motor starts up in the direc- 
tion of previous rotation. If this is 
incorrect for the new station, the motor 
reverses after tuning to the end of the 
dial, then proceeds to the desired 
station. 


nonhygroscopic A material that does 
not absorb or retain moisture to an 
appreciable degree. 

noninductlve capacitor A capacitor so 
constructed that it has practically no 
inductance. Foil layers are staggered 
during winding, so that an entire layer 
of foil projects at either end for contact- 
making purposes and all currents flow 
laterally rather than around the 
capacitor. 


noninductlve circuit A circuit having 
practically no inductance. 


noninductlve load A load having no 
inductance. It may consist (nitirely 
of resistance as in the cas(j of electric 
lamps, or it may be capacitive. 


noninductlve resis- 
tor A wire-wound 
resistor constnict- 
c(l to have practi- 
cally no induct- 
ance, either by use 
of a hairpin wind- 
ing or by nwersing 
connections to a<i- 
jacent sections of 
the winding. 


( 5111 ©= 

hairwn-type 

Non-Induetivt Windinfl 


SCCTION-TYPE 
Non-Inductlvt Wtmllno 

Exuiuplos of windingH 
of noniuduotivo r(»- 
tustort). 


noninductive winding A winding con- 
structed so that the magnetic field 
of one turn or section cancels the field 
of the next adjacent turn or section. 


nonlinear Not directly proportional, 
hence giving a curve instead of a 
straight line when the two value.s in 
question are plotted ou a graph. 


nonlinear distortion That form of dis- 
tortion which occurs when the ratio 
of voltage to current is a function of 
the magnitude of either. The intro- 
duction of parasitic frequencies in a 
circuit is an example, as these are 
dependent on the amplitude of the 
incoming signal. 

nonmagnetic Not magnetizable, and 
hence not affected by magnetic fields. 
Examples are air, glass, paper, and 
wood. All have a magnetic perme- 
ability of 1, the same as a vacuum. 

nonmagnetic steel A steel alloy con- 
taining about 12 per cent manganese 
and sometimes a small quantity of 
nickel. It is practically nonmagnetic 
at ordinary temperatures. 

nonmagnetic watch A watch that is not 
affected by a magnetic field. The 
balance spring is usually made of a non- 
magnetic material such as palladiiini. 

nonpolarized relay A relay in which the 
movement of the armature does not 
depend on the direction of the current 
in the circuit controlling the armature. 
Sometimes called ne/uiral relay, 

nonresonant line A transmission lino 
whose natural n^sonaiit frequency is 
different from th<^ frequency of the 
signal being transmitted. 



hoh*shortino type shortino type 


NoiiHUorting- uud shortiiiK-typo MwltchuH. 


nonshorting contact switch A selector 
switch in wliich the width of the mov- 
able contact is loss than the distance 
between contact clips, so that the old 
circuit is broken before the new circuit 
is completed. 

nonsinusoidal wave A wave whoso 
form differs from that of a sine wave, 
and which hence contains harmonics. 

nonstorage camera tube A television 
camera tube in whi<;h the picture sig- 
nal is at each instant proportional to 
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NONSYNCHRONOUS 

the intensity of the illumination 
on the corresponding elemental area of 
the scene at that instant. 

nonsynchronous Not related in fre- 
quency or speed to other frequencies 
in a device or circuit. 

nonsynchronous vibrator A vibrator 
that interrupts a direct-current circmt 
at a frequency unrelated to other cir- 
cuit constants and does not rectify 
the resulting stepped-up alternating 
voltage. 

norm 1. The mean or average. 2. The 
customary condition or degree. 

normal 1. The perpendicular to a line 
or surface at the point of contact. 2. 
The expected or regular value of a 
quantity. 

normal cut An X cut in a quartz crystal. 

normal electrode A standard electrode 
used for measuring electrode poten- 
tials. It is made of a material that 
gives a known potential difference 
between itself and the electrolyte in 
which it is immersed. 

normal impedance For an electroacous- 
tic transducer, the measured terminal 
impedance of its electric system when 
the mechanical system is connected to 
its normal load. 

normal induction The limiting induc- 
tion, either positive or negative, in a 
magnetic material that is under the 
mfluence of a magnetizing force vary- 
ing between two specific limits. 

normally closed A term applied to a 
magnetically operated switching device 
or to its contacts in order to specify the 
position taken when the operating 
magnet is deenergized. 

normally open A term applied to a 
magnetically operated switching device 
or to its contacts in order to specify the 
position taken when the operating 
magnet is deenergized. 

normal permeability The ratio of the 
normal induction to the corresponding 
magnetic intensity 


normal temperature and pressure The 
temperature of 0® centigrade and 
pressure of 1 atmosphere, sometimes 
abbreviated ntp. 

north pole That pole of a magnet at 
which magnetic lines of force are con- 
sidered as leaving the magnet. The 
lines enter the south pole. 

notching A term indicating that a pre- 
determined number of separate im- 
pulses is required to complete operation 
of a relay. 

Novachord An electronic musical in- 
strument that duplicates the effects 
of an organ by means of oscillator and 
amplifier circuits. 

ntc Abbreviation for negative tem- 
perature coefficient. 

ntp Abbreviation for normal tempera- 
ture and pressure, namely, 0® centi- 
grade and 1 atmosphere. 

NTSC Abbreviation for National Tele- 
vision System Committee. 

nuclear theory The concept that an 
atom consists of a central positively 
charged nucleus having considerable 
mass but minute dimensions, sur- 
rounded by a number of electrons mov- 
ing in orbits at a relatively great 
distance from the nucleus. 

nucleus The central part of an atom, 
containing most of its mass and having 
an excess positive charge equal to the 
negative charges of the orbital elec- 
trons. It may consist of a single 
proton as in the hydrogen nucleus, or 
of protons and electrons. 

null Zero. 

null indicator Any device that indicates 
when current is zero. Used chiefly to 
determine when a Wheatstone bridge 
circuit is in balance. 

null method Any method of measure- 
ment in which the reading is taken 
after the circuit has been balanced to 
bring the pointer of the indicating 
instrument to zero, as in a Wheatstone 
bridge or in a laboratory balance for 
weighing purposes. Also called haU 
ance method or zero method. 
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O Symbol for oxygen. OD Abbreviation for outside diameter. 


objective That lens in an optical system 
which first receives light, or the equiva- 
lent electron lens in an electronic 
system. 

oblique -incidence transmission The 
transmission of a radio wave obliquely 
up to the ionosphere and down again. 

obsolescence free So designed that it 
is not likely to become outdated be- 
cause of new inventions or new de- 
velopments. Frequently applied to 
tube testers and other test instruments. 


odograph An automatic electronic map 
tracer used in jeeps and other mobile 
military vehicles for map making and 
navigation on land. It automatically 
plots on an existing map or on cross- 
section paper the exact course taken 
by the vehicle. Phototubes and thyra- 
trons transfer the indications of a 
precision magnetic compass to a plot- 
ting unit actuated by the speedometer 
drive cable, causing a pencil to trace 
the course taken on roads or on cross- 
country movements. 


occlude To absorb. Some metals will 
take up gases, and these gases must 
be driven out when the metals are 
incorporated in the electrode structures 
or supports of vacuum tubes. 

occluded gas Gas absorbed in a mate- 
rial, as in the electrodes, supports, 
leads, and insulation of a vacuum tube. 

octal base A tube base having a central 
aligning key and positions for eight 
equally spaced pins. Pins not needed 
for a particular tube are omitted with- 
out changing the positions of the 
remaining pins. 

octave The interval between two fre- 
quencies having a ratio of 2:1. Thus, 
going one octavo higher means dou- 
bling the frequency, and going one 
octave lower means changing to one- 
half the original frequency. The 
reference frequency for music in the 
United States is 440 cycles. With 
this, 440 to 880 cycles is one octave, 
880 to 1,760 cycles is the next higher 
octave, and 220 to 440 cycles is the 
next lower octave. 

octode An eight-electrode vacuum tube 
containing an anode, a cathode, a con- 
trol electrode, and five additional 
electrodes ordinarily in the nature of 
grids. 


oersted The unit of magnetic intensity 
(magnetizing force) in the centimeter- 
gram-second electromagnetic system. 
The value of the magnetic intensity in 
oersteds, at any point in a vacuum, is 
equal to the force in dynes exerted on 
a unit magnetic pole placed at the 
point. The oersted replaced the term 
gauss by international agreement in 
1930. Before 1930, the oersted was 
the centimetor-gram-second electro- 
magnetic unit of magnetic reluctance. 


ohm The practical unit of electrical 
resistance. It is 
that resistance in 
which one volt will 
maintain a current 
of one ampere. 

ohmic value Resis- 
tance in ohms. 

ohmmeter An in- 
strument for 
measuring electric 
resistance. It 
consists essentially 
of a direct-current 
milliammeter, a Basic circuit of a 

J- sones-type ohmmoter. 

direct-voltago 

source, and one or more resistors. 
Its scale is usually graduated in ohms 
or megohms. 
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OHMMETER ZERO ADJUSTMENT 


ohmmeter zero adjustment A poten- 
tiometer or other means provided to 
compensate for the reduction of battery 
voltage with age in an ohmmeter. The 
adjustment is usually made by rotating 
a laiob until the meter pointer is at zero 
on the resistance scale being used. 

Ohm's law The current in a circuit is 
directly proportional to the total elec- 
tromotive force in the circuit and 
inversely proportional to the total 
resistance of the circuit. 

ohms per volt A sensitivity rating for 
measuring instruments, obtained by 
dividing the resistance of the instru- 
ment in ohms at a particular range by 
the full-scale voltage value at that 
range. The higher the ohms-per-volt 
rating, the more sensitive is the meter. 

oil circuit breaker A device that opens 
an alternating-current circuit in a 
tank of insulating oil that extinguishes 
the arc. 


oiled paper Paper that has been treated 
with an insulating oil or varnish to 
improve its insulating qualities. 


oil switch A switch in which the inter- 
ruption of the circuit occurs in oil, to 
suppress arcing. 


(A) 

SMALL UTTEK 
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Omega — common radio uses. 


step-by-step method in which a capaci- 
tor is charged momentarily about once 
every hundred cycles, a little further 
along the wave form each time, and 
discharged each time into a recording 
galvanometer. 

ondometer A frequency meter or wave- 
meter. 

ondoscope A glow discharge tube used 
as an indicator of electric waves. 

O network A network composed of four 
impedance branches connected in 
series to form a 

closed circuit. r — vwsMMr— « o 

Two adjacent | | 

points serve as in- I | 

put terminals, ch- T vww\>v\r— f o 

while the remain- O network, 

ing two junction 
points serve as output terminals. 

one-way communication Transmission 
of messages from one station to one or 
more receiving stations that have no 
transmitting apparatus. Applied to 
certain radio communication systems 
or intercommimication systems. 

on the head Starting of a radio pro- 
gram on scheduled time. 

on the nose Ending of a radio program 
at exactly the scheduled second. 

opacimeter An instrument for meas- 
uring the turbidity of a liquid. A 
photoelectric opacimeter docs this by 
measuring the amount of light that 
passes through the liquid. Also called 
turbidimeter. 


omega Greek letter, used in its capital 
form to represent the word ohms, and 
in its lower-case form as a letter symbol 
for a value equal to 6.28 times fre- 
quency ( 27 r/). 

omnidirectional In all directions. 

omnigraph An instrument for producing 
Morse code messages for instruction 
purposes, containing a buzzer circuit 
actuated by a perforated tape or other 
means. 


opacity The measurable ability of a 
substance to obstruct by absorption 
the transmission of radiant energy such 
as light. Opacity is thus the degree 
of nontransparency. 

opaque 1. Not transparent, and hence 
not passing light rays. 2. Not passing 
any form of radiant energy. 

open The condition in which conduc- 
tors are separated so that current can- 
not pass. 


ondograph An instrument for drawing open circuit A circuit that is not con- 
alternating wave-form curves with a tinuous. 
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OPTICAL PYROMETER 


open-circuit jack A jack that normally 
leaves its circuit open. The circuit 
can be closed only through a circuit 
connected to the plug that is inserted 
in the jack. 

open-circuit voltage The voltage at the 
terminals of a battery or other voltage 
source when no appreciable current is 
flowing. 

open core An iron core fitting inside a 
coil but having no external return path, 
so that the magnetic circuit has a long 
path through air. 

open wire A conductor supported above 
the surface of the ground. 

open-wire line An overhead telephone 
or telegraph line having each wire 
separately supported by insulators, as 
distinguished from a cable containing 
many v/ires. 

operating angle The electrical angle 
(portion of a cycle) during which plate 
current flows in an amplifier or an 
electronic tube. Operating angles for 
three types of amplifiers are: class A, 
360 degrees; class B, 180 to 360 degrees; 
class C, less than 180 degrees. 

operating point That point on a grid 
voltage-plate current characteristic 
curve of a vacuum tube which corre- 
sponds to the direct voltage values 
being used for the grid and plate. 
Also called quiescent point. 

operating power The power that is actu- 
ally supplied to a radio station an- 
tenna. Maximutn rated carrier power 
is the inaxinuini power at which the 
transmitter can be operated satis- 
factorily, and is determined by the 
design of the transmitter and the typo 
and number of vacuum tubes used 
in the last radio-frequency stage. 
Plato input power means the product 
of the direct plate voltage applied to 
the t\ibes in the last radio-fn^qucncy 
stage by the total direct current flowing 
to the plates of these tubes, measured 
without modulation. Antenna inp\it 
power or antenna power tneans the 
product of the square of the antenna 
current and the antenna radiation 
resistance at the point where the 
current is measured. 


operating voltages The direct voltages 
applied to the electrodes of n vacuum 
tube under operating conditions. 

operator A person whose duties include 
operation, adjustment, and main- 
tenance of a radio transmitter or other 
communication equipment. 

opposition The condition in which the 
phase difference between two periodic 
quantities having the same frequency 
(period) is one-h^ of a cycle or period. 

optical axis 1. The straight line that 
passes through the centers of curva- 
ture of the surfaces of a lens. Light 
rays passing along this direction arc 
neither refracted nor reflected. 2. In 
a quartz crystal, the Z axis is the op- 
tical axis, and runs lengthwise through 
the mother crystal from apex to apex. 

optical bench A horizontal track with a 
graduated scale, on which lenses and 
other optical devices may be tem- 
porarily moimted for measurements 
and/or experiments. 

optical filter A selectively transparent 
pane of glass or similar material that 
transmits only certain wavelength 
ranges in the visible, ultraviolet, and 
infrared spectrums. 

optical flat A piece of optical glass, \isu- 
ally in the form of a disk with parallel 
surfaces, having surfaces that have 
been ground and polished plane or flat 
to within a fraction of a wavelength of 
light. Used chiefly in laboratories for 
precision measurements and for tests 
of mirrors and prisms. 

optically flat Departing from a true 
phinc or flat surface only by distances 
that are small compared with the 
wavelengths of light. 

optical pattern The Ohristmas-trec-liko 
pattern observed when the surface of 
a plioiiograph record is illiiminattid by 
a beam of light directed parallel to 
the surface. This pattern indicates 
the frequency-response characteristics 
of the recording. 

optical pyrometer An instrument that 
measures high temperatures by meas- 
uring the intensity of the light emitted 
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OPTICAL TWINNING 


by a hot body in a particular wave- 
length range, usually with a photo- 
electric arrangement. 

optical twinning A defect occurring in 
natural quartz crystab, in which both 
right quartz and left quartz occur in 
the same crystal. This generally 
results in small regions of unusable 
material that are discarded when cut- 
ting up a crystal. 

optics That branch of science which 
deals with the phenomena of light and 
vision, 

optimum The most favorable degree, 
condition, etc. 

optimum bunching The bunching condi- 
tion required for maximum output in a 
velocity-modulation tube. 

optimum coupling The degree of cou- 
pling that provides maximum transfer 
of signal energy from one radio-fre- 
quency circuit to another. Also called 
critical coupling. 

optophone An instrument that enables 
sightless people to read ordinary books. 
It involves the use of a selenium cell, 
a means for intermittently illuminating 
the letters of print in bands, and a 
circuit for converting the resulting 
signals into sounds of different pitch 
that after training can be recognized 
as letters. 

orbit The path described by a particle 
Tmder the influence of a gravitational 
or other force. 

orbital electron One of the electrons 
that are visualized as moving in orbits 
around the nucleus of an atom. 

order of a wave In specifying the man- 
ner of propagation of a TM wave (also 
called E wave) or TE wave (also called 
H wave) in a wave guide, the flrst 
subscript number following the letter 
designation gives the order of the 
electromagnetic wave, corresponding 
to the number of vibrations or half- 
period variations of the field along 
diameters of a circular wave guide oi 
along the x coordinate of a rectangular 
guide. The second subscript numeral 
gives the mode of the wave, cor- 


responding to the number of vibrations 
or half-period variations of the field 
in a radial direction between the 
center and the walls, counting the 
outermost (the wall or sheath) as one, 
or the number of vibrations along the 
X coordinate of a rectangular wave 
guide. 

order of reflection The number of hops, 
from earth to ionosphere and bac.k to 
earth, taken by a radio wave in trav- 
eling from one point to another. 

order wire circuit A circuit used be- 
tween telephone exchanges only in 
asking for connections. The corre- 
sponding circuit in radio broadcasting 
is usually called a cue channel. 

ordinary component That component 
of light which is totally refle(*.ted at 
the cementing layer of a nicol prism. 
Only the extraordinary component, 
which is plane polarized, passes through 
the prism. 

ordinary ray When light is sent thro\igh 
a doubly refracting crystal, it is sepa- 
rated into two components that are 
at right angles to each other and are 
known as the ordinary ray and the 
extraordinary ray. 

ordinary wave One of the two com- 
ponents into which a radio wave is 
divided in the ionosphere by the mag- 
netic field of the earth. St)motimcs 
called the 0 wave. The other com- 
ponent is the extraordinary wave, or 
X wave. 

ordinate The value tliat specifies dis- 
tance in a vertical direction on an 
ordinary graph. 

Orgatron An electronic nmsical itisiru- 
ment in which vibrations of briuss 
reeds are converted by electrical moans 
into organ tones. 

orient To rotate or otherwise a<ljusti 
with respect to some reference. 

origin 1. The point of intersection of 
the reference axes on a graph. 2. 
That reference from which anything 
begins. 

orioscope An instrument for locating 
the electrical axes of a quartz crystal 
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and determining their sense. The sur- 
face of the crystal section is etched 
with hydrofluoric acid, and concen 
trated white light is then passed 
through the crystal and refracted from 
the upper etched surface. The re- 
fracted light forms a three-arm pattern 
of light, with each arm approximately 
along one of the electrical axes. 
Accurate determination of the elec- 
trical axes is then made with an X-ray 
goniometer. 

orthicon An orthiconoscope. 
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Biinpltficd diagram showing the construction 
of one typo of orthiconoscope (also called 
orthicon) for television cameras. 


orthiconoscope An improved form of 
the iconoscope television camera tube, 
having an inherent storage efficiency 
of 100 per cent. It employs low- 
velocity electrons for scaiming. Some- 
times called orthicon, 

orthochromatic Having equal sensitivity 
to all colors. In practice, however, 
the term usually indicates only that 
the material is sensitive to green as 
well as to shorter wavelengths. 

oscillating current A current that alter- 
nately increases and decreases in 
magnitude with respect to time accord- 
ing to some definite law. Examples 
are periodic current and alternating 
current. 

oscillating quantity A quantity that, 
as a function of some independent 
variable such as time, alternately in- 
creases and decreases in value, always 
remaining within finite limits. 


nating current. Also called vibra- 
tion, though this is more properly 
applied to a mechanical system in 
which the motion is in part determined 
by elastic properties. 

oscillator 1. Any nonrotating device for 
setting up and maintaining oscillations 
of a frequency determined by the phys- 
ical constants of the system, such as a 
vacuum tube, spark, or arc generator. 
2. In a superheterodyne receiver, that 
stage which generates a radio-frequency 
signal of the correct frequency to mix 
with the incoming signal and produce 
the intermediate-frequency value of 
the receiver. 3. In a transmitter, the 
stage that generates the carrier fre- 
quency of the station or a frequency 
equal to some definite fraction of the 
carrier frequency. 4. A test instru- 
ment that can be set to generate an 
unmodulated or tone-modulated radio- 
frequency signal at any frequency 
needed for aligning or servicing radio 
receivers and amplifiers. Also called 
allrADOxe oscillator, all-wave signal gen- 
erator, signal generator, or test oscillator, 
5. A test instrument for generating an 
audio-frequency signal at any desired 
frequency for test purposes. 

oscillator coil The radio-frequency 
transformer used in the oscillator cir- 
cuit of a superheterodyne receiver or 
in other oscillator circuits to provide 
the feedback required for oscillation. 

oscillator harmonic interference Inter- 
ference occurring in a superheterodyne 
receiver due to the interaction of 
incoming signals with harmonics (usu- 
ally the second harmonic) of the local 
oscillator. 

oscillator-mixer-first detector A single 
stage used in a superheterodyne re- 
ceiver to provide the fimctions of the 
local oscillator and the mixer-first 
detector. It usually employs a penta- 
grid converter tube. 


oscillation That state of a physical 
quantity in which, in the time interval 
under consideration, the value of the 
quantity is continually changing in 
such a manner that it passes through 
maxima and minima. Examples are 
an oscillating pendulum and an alter- 
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oscillator padder An adjustable capaci- 
tor used in series with the oscillator 
tank circuit of a superheterodyne re- 
ceiver to permit adjusting the tracking 
between the oscillator and preselector 
at the low-frequency end of the tuning 
dial. 


OSCILLATORy CIRCUIT 


oscillatory circuit A circuit containing 
inductance, capacitance, and resist- 
ance so arranged or connected that a 
voltage impulse will produce a current 
that periodically reverses. 

oscillatory discharge An alternating 
current of gradually decreasing ampli- 
tude which, under certain conditions, 
flows through a circuit containing 
inductance, capacitance, and resistance 
when a voltage is applied. 

oscillatory surge A surge (transient 
electric variation) that includes both 
positive and negative polarity values. 
A unidirectional surge is called an 
impulse. 

oscillogram The recorder trace or per- 
manent record produced by an oscillo- 
graph. 

oscillograph An apparatus for produc- 
ing a graphic record representing the 
instantaneous values of a rapidly vary- 
ing electric quantity as a function of 
time or of some other electric quantity. 
An instrument that shows this same 
information on a cathode-ray tube 
screen without producing a record of 
it is more properly called an oscillo- 
scope, although a few engineers use 
these two terms interchangeably. 

oscilloscope An apparatus for showing 
visually on the screen of a cathode-ray 
tube the waveform of a rapidly vary- 
ing quantity such as an alternating 
voltage. 

osophone A telephone receiver for use 
by practically deaf persons It applies 
sound vibrations directly to the bones 
of the head. 

Oudin current A high-frequency cur- 
rent having very high voltage, used in 
electrobiology. 

Oudin resonator A coil of wire with an 
adjustable number of turns, designed 
to be connected to a source of high- 
frequency current such as a spark gap 
or induction coil, for the purpose of 
applying a high-voltage discharge to 
a patient undergoing electrotherapy. 

outdoor antenna A radio receiving an- 
tenna erected outside a building, usu- 
ally in an elevated location. 


outlet A point on a wiring system at 
which current can conveniently bo 
taken for fixtures, lamps, appliances, 
etc. 

out of phase Having waveforms that 
arc of the same shape but do not pass 
through corresponding values at the 
same instants. 

output The useful 
electrical energy or 
other form of energy 
delivered by a cir- 
cuit or device. 

output capacitance 
The sum of the di- 
rect capacitance be- 
tween the output 
electrode (usually Kadio outlet, 
the plate) and the 
cathode and such other electrodes as 
are operated at the alternating poten- 
tial of the cathode of the vacuum tube. 

output impedance The impedance as 
measured between the output terminals 
of a circuit or device at a particular 
frequency. For maximum transfer of 
energy, the load impedance should 
match the output impedance. 

output indicator A meter or other device 
connected to a radio receiver to in- 
dicate variations in output signal 
strength for alignment and other 
purposes without measuring the exact 
value. 

output meter An alternating-current 
voltmeter connected to the output of 
a receiver or amplifier in order to meas- 
ure output signi strengtli. 

output meter adapter A device that can 
be slipped over the plate prong of the 
output tube of a radio receiver to pro- 
vide a conventional terminal to which 
an output meter can be connected 
during alignment. 

output stage The final stage in any 
electronic equipment. In a radio 
receiver, it feeds the loudspeaker 
directly or through an output trans- 
former. In an audio-frequency ampli- 
fier, it feeds one or more loudspeakers, 
the cutting head of a sound recorder, 
a transmission line, or any other load. 
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OXIDE-COATED CATHODE 


In a transmitter, it feeds the trans- 
mitting antenna. 

output transformer The iron-core audio- 
frequency transformer used to match 
the output stage of a radio receiver or 
audio-frequency amplifier with its 
loudspeaker or other load. It is often 
mounted on the loudspeaker. 


PERMANENT 
MAGNET OTNAMIC 
^OUTPUT LOUDSPEAK ER 

ITRANSFORMER 



Output tmuttforxxior connooiioiiB in a single- 
tubo stage. 


output tube A power-amplifier tube de- 
signed for use in an output stage. 

overhunching The condition existing 
when the buncher voltage of a velocity- 
modulation tube is more than the value 
required for optimum bunching of 
electrons. 


over compounding In a compound- 
woxind generator the use of sufficient 
scries turns to cause a rise in voltage 
its the load increases, in order to com- 
pensate for incjreasod line drop. In a 
motor, ovcrcompounding causes the 
speed to increase as the load increases. 

overcutting lleccrding at an exces- 
sively high signal level, so that adjacent 
grooves touch at some points. 

overdamping Any case of aperiodic 
damping in which the amount of damp- 
ing is greater than that required for 
critical damping. 

overdriven amplifier An amplifier de- 
signed to distort the input signal wave- 
form by a coinbinatioii of cutoff 
limiting and saturation limiting. 


overload capacity The amount of over- 
load a device can handle without 
undergoing permanent damage. 

overload protection Protection against 
excessive current by means of a device 
that automatically interrupts current 
flow to the device so protected. 

overload relay A relay that functions 
when current flow in a circuit exceeds 
the normal value. 



overmodulation Amplitude modulation 
greater than 100 per cent, causing dis- 
tortion because the carrier voltage is 
reduced to zero during portions of each 
cycle. 

overshoot distortion Overthrow distor- 
tion. 

overthrow distortion In facsimile, the 
distortion resulting when the maximum 
amplitude of the signal wave front 
exceeds the steady-state amplitude of 
the signal wave. Also called overshoot 
distortion. 

overtone One of the harmonic fre- 
quencies at which a vibrating body 
can freely vibrate in addition to its 
lowest fundamental frequency. 

O wave One of the two components into 
which a radio wave is divided in the 
ionosphere by the magnetic field of the 
earth. Sometimes called the ordinary 
wave. The other component is the 
extraordinary wave, or X wave. 


overlap Tlu^ amount by which the effec- 
tive height of the scanning spot in a 
facsimile system exceeds the nominal 
width of the scanning lino. 

overload A load greater than that which 
a device is designed to handle. 


oxide An element combined with oxy- 
gen. Kust is an oxide of iron. 

oxide-coated cathode A cathode that 
has been coated with oxides of alkahne- 
earth metals to improve electron 
omission at moderate temperatures. 
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OXIDE-COATED FILAMENT 


oxide-coated filament A thermionic 
vacuum-tube fihimont that lias been 
coated with oxides of alkaline-earth 
metals to improve electron omission 
at moderate temperatures. Such fila- 
ments servo also as cathodes. 



lUnnicini. 


oximeter A photooloe-tric instrument for 
measuring continuously the oxygon 
saturation of arterial blood in a person, 


by photoeleetrie moaHurenienf of the 
intensity of alightlx'ain jmssed thnuigh 
part of tlu^ out, 

oz Abbreviation for ounce. 

ozone A g»is produced by an elect rut 
di8eharg(^ in air. It has a ehanuder- 
istic pungent odor. T'he imdiMudar 
formula is O31 meaning that it is <ine 
and omvhalf times as dense ns ordinary 
oxygen. It is also produeed by strong 
ultraviolet radiat ion and i>th<*r means. 

ozonizer An apparatus in which <»Zfme 
is produe<Ml for disinfecting or other 
purposes by im'ans of a silent discharge 
of electricity beiw(*en (dcMdrodcs in air. 
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P 1. Designation for the primary wind- 
ing of a transformer. 2. Designation 
for the anode or plate of an electron 
tube. 

P 1. Letter symbol for power. 2. Let- 
ter symbol for permeance. 


pancake turner A person who operates 
a transcription turntable in a broad- 
casting studio. 

panchromatic Sensitive to all wave- 
lengths within the visible spectrum, 
though not uniformly so. 


p-a Abbreviation for public address, as 
applied to an amplifier or other part 
of a public-address system. 

packing Excessive crowding of carbon 
particles in a carbon microphone, due 
to excessive pressure or to fusion of 
particles due to excessive current, and 
causing lowered resistance and sen- 
sitivity. 

pack unit A term often applied to a com- 
pact combination radio transmitter 
and receiver that can bo carried or 
strapped on the back. Some pack 
units are popularly known as walkie- 
talkies. 

pad A nonadjustable transducer (en- 
ergy-transferring device) for reducing 
the amplitude of a wave without in- 
troducing approoiablo distortion. The 
corresponding adjustable device is 
called an attenuator. 

padder The oscillator padder in a super- 
heterodyne receiver, comprising a 
trimmer c.a])acitor inserted in the 
oscillator tuning circuit to control 
calibration at the low-frequency end 
of a tuning range. 

pallesthesiometer An instrument for 
applying vibration to the human body 
in order to test the sound transitiission 
of body tissue. The s\ibaqucous loud- 
speaker is one typo. 

pan To tilt or otherwise move a tehv 
vision camesra vc^rtic.ally and horizon- 
tally to k<sop it trained on a moving 
object or secure a panoramic effect. 

pancake coil Any flat coil, having a 
diameter appreciably grcat<^r than its 
length. 


panel A metallic or 
nonmetallic sheet on 
which the operating 
controls of a receiver, 
transmitter, or other 
electronic or electric 
units are mounted. 

panning Moving a 
television camera in 
either vertical or hori- 
zontal planes or a combination, to keep 
a movixig object in the picture or secure 
a panoramic effect. 

panoramic receiver A radio receiver 
that permits continuous observation 
on a cathode-ray tub(i screen of the 
presence and relative strength of all 
signals within a wide frequency range 
above and below the frequency to 
which the roeciver is tuned. Used in 
communications for monitoring a wide 
band, for locating open channels 
quickly, for indicating intermittent 
signals or interference, or for moni- 
toring a frequency-modulation 
transmitter. 






WAXED PAPER ^ 
INSULATION 


(,}oi»Htr\iotioii of pjipor cui>ttcltorH. 



paper capacitor A fixed capacitor con- 
sisting of two strips of metal foil sepa- 
rated by oiled or waxed paper or other 
insulating material, and rolled together 
in compact tubular form. The foil 
strips arc staggered so one projects 
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PARABOLIC MICROPHONE 


from each end of the roll, and the con- 
necting wires are attached to the 
projecting foil strips. 

parabolic microphone A microphone 
positioned at the focus of a parabolic 
sound reflector to give highly direc- 
tional characteristics, such as arc 
required for picking up a band march- 
ing down a football field. 

parabolic reflector A reflector that 
brings distant parallel rays to a focus 
at a point, or produces a parallel beam 
when a light source is placed at its 
focus. 

para-curve A loudspeaker diaphragm 
having a parabolic shape, used to 
secure piston action whereby the entire 
cone moves as a unit. Sometimes 
called curvilinear cone, 

paraffin A vegetable wax having fairly 
good insulating and dielectric prop- 
erties. 

parallax The apparent displacement of 
the position of an object caused by 
a shift in the point of observation. 
Thus, the pointer of a meter will 
appear to be at different positions 
on the scale depending on the angle 
from which the meter is read. To 
eliminate errors in meter reading due 
to parallax, the eye should be directly 
above the meter pointer. 

parallel 1. Connected to the same pair 
of terminals, so that current branches 
out over two or more paths, 2. The 
condition in which two lines or surfaces 
extending in the same direction are 
equally distant at all points. 

parallel beam A beam consisting of 
light rays that are exactly parallel to 
each other. 

parallel connection A connection of two 
or more parts to the same pair of ter- 
minals so that current divides between 
the parts, as contrasted to a series con- 
nection in which parts are connected 
end to end so that the same current 
flows through all parts. 

Parallel oonnectiona of dry ceJlB. 



Examples of parallel resistance. 


parallel cut A Y cut in a quartz crystal. 

parallel feed Shunt feed, in which the 
direct operating voltage is applied to 
the grid or plate of a vacuum tube 
through a choke coil that blocks signal 
currents, with signal currents taking 
a separate path through a capacitor 
to the load. 




ParaJlol-plate Tiltrahigh-frequenoy-OHoillator 
circuit for generating 10 to 15 watts of useful 
power at about 060 mcgacycloH, and actual 
arrangement of tubes and parts. 

parallel-plate oscillator A push-pull 
ultrahigh-froquoncy oscillator circuit 
making use of two parallel plates as 
the main frequency-determining ehv 
ments. Two type 1628 tubes in this 
circuit will deliver 10 to 15 watts of 
useful power at 650 megacycles. 

parallel resonance The steady-state 
condition that exists in a circuit com- 
prising inductance and capacitance 
connected in parallel, when the induc- 
tive and capacitive reactance values 
are equal. The current entering the 
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PATCH BOARD 


circuit from the supply line is then in 
phase with the voltage across the 
circuit. 


paraphase amplifier An amplifier that 
converts a single input circuit into a 
push-pull output circuit. 


parallel resonant circuit A resonant cir- 
cuit comprising an inductor and capaci- 
tor connected in parallel to a voltage 
source. At resonance (when the in- 
ductive reactance cq\ials the capaci- 
tive reactance) the circuit has a high 
impedance, and a high signal voltage 
value is developed across it at the 
frequency to which the circuit is 
resonant. 


parallel-rod oscillator An ultrahigh- 
frequency oscillator circuit in which 
parallel rods of wires of required 
length and dimensions form the tank 
circuits. 


parallel-rod tank 
circuit A tank 
circuit consisting 
of two parallel rods 
connected at their 
far ends, providing 
the small values of 
inductance and 
capacitance in 
parallel that arc re- 
quired for ultra- 
high-frcquency 
circuits. 

parallel-rod tuning 

A tuning method 
Hometiincs used 


QUARTER-WAVE 
PARALLEL LINE 
TANK CIRCUIT 



J*urttU<il-r<)d tank cir- 
cuit iu ultraudion 
OHci Hater. 

at ultrahigh fre- 


quencies, in which the position of a 
sU<ling shorting bar on two parallel rods 
is varied for the purpose of tuning the 
transmitter, niceiver, or oscillator. 


paramagnetic Havi ng a magnetic perme- 
ability greater than that of a vacuum 
and esscmtially independent of the 
inagnctissing force. In ferromagnetic 
materials, tlie permeability varies 
with magnetissing force. 


parameter 1. Oiui of tho, constants 
entering into a functional equation, 
and corresponding to some <*.hara«tcr- 
istic. property, diincnsioii, or degree of 
freedom. 2. One of the resistance, 
inductance, mut.ual incluctaiuse, or 
(capacitance values involved in a 
(drciiit or iKii-work. Also called mtr 
work comlanl. 


parasitic element An antenna element 
that receives excitation by induction 
or direct radiation from the driven ele- 
ment and reradiates the energy in the 
proper phase relationship to provide 
the desired directional characteristics. 

parasitic oscillations Unintended self- 
sustaining oscillations at a frequency 
different from the operating frequency, 
occurring chiefly in vacuum-tube 
circuits. 

parasitic suppressor A combination of 
inductance and resistance, usually in 
parallel, inserted in the grid circuit 
of a radio-frequency amplifier stage 
to suppress parasitic high-frequency 
oscillations. 

particle Any very small part of matter, 
such as a molecule, atom, or electron. 

particle velocity The instantaneous 
velocity of a given infinitesimal part 
of a medium, with reference to the 
medium ns a whole, due to the passage 
of a sound wave. 

Paschen’s law The sparking potential 
betw(‘.oii two given terminals in a given 
gas is proportional to the product of 
the pressure and the spark length. 
For a given voltage, this means that 
spark length is invtirsely proportional 
to proHHure. 

passive electric network An electric 
network c-oniaining no source of energy. 

passive transducer A iransducM^r con- 
taining no source of power. 

paste A medium in t,ho form of a paste 
or jeslly containing an eUndrolyte. It 
is positioncid adjacunit to tlwi m^gative 
eleetrod(i of a dry cell. In an clecs- 
trolytie, cell, the paste scarves as one 
of the conducting plates. 

patch A Umiporary (‘.onnesedion of broad- 
ctist studio e<iuipm(‘.nt, 

patch hoard A board or panel having 
a nunibtir of jacks at which cArtuiits are 
icrminat(«l. Short cablets (*.allc<l pat(‘.h 
cords arcs })lugged into the jacks to 


257 



PATCH CORD 


connect various circuits temporarily 
as required in telephone, broadcast, 
and communications work. 

patch cord A cord equipped with plugs 
at each end, used to connect two jacks 
on communications switchboards or 
similar switchboards used in radio 
stations. 

patent A document conferring on an 
inventor for a term of years the ex- 
clusive right to make, use, and sell his 
invention in practical form. It is 
based on evidence of priority of crea- 
tive conception, protects from the date 
the patent is allowed, but does not 
protect during the period a patent is 
pending or before an application is 
made. 

pathometer An instrument for testing 
mental reaction by determining how 
skin resistance changes with the appli- 
cation of an external voltage to elec- 
trodes in contact with the skin. It 
requires a high-gain stabilized direct- 
current amplifier. Also called paycho- 
gahanometer, 

pattern A means of specifying the 
character of a wave in a guide by show- 
ing the loops of force existing in the 
guide for that wave. The pattern 
identifies the order and the mode of the 
wave and the cross-section shape of 
the guide. 

Pb Chemical symbol for lead. 

PBX Abbreviation for private branch 
telephone exchange. 

peak The maximum instantaneous value 
of an alternating quantity. 

peak forward anode voltage The max- 
imum instantaneous anode voltage in 
the direction in which an electron tube 
is designed to pass current. 


peak load The maximum load con- 
sumed or produced in a stated period 
of time. It may be the maximum 
instantaneous load or the maximum 
average load over a designated interval 
of time. 

peak plate current The maximum in- 
stantaneous plate current flowing in a 
tube. 

peak response Maxi- 
mum response. 

peaks Momentary 
high volume levels 
occurring during a 
radio program and 
causing the volume 
indicator at the 
studio or transmitter 
to swing upward. 

peak-signal level An 
expression of the 
maximum instanta- 
neous signal power 
or voltage, including auxiliary signals, 
as measured at any point in a facsimile 
system. 

peak sound pressure The maximum 
absolute value of the instantaneous 
sound pressure during any specified 
time interval, expressed in dynes per 
square centimeter. Called maximum 
soxrnd pressure when the time interval 
is one cycle. 

peak value The maximum instantaneous 
value of an alternating quantity. 

peak voltmeter A voltmeter that reads 
peak values of an alternating voltage. 

pea lamp An incandescent lamp having 
a bulb about the size of a pea, used 
me^cally for inspection purposes, for 
indicating purposes on panels, and in 
small flashlights. 



>SHARP 


\ PEAK 

BROAD 

\ 




\ 


FREQUENCY 
Peak roBponso 
curves of an int<»r- 
inediato-frequoncy 
amplifier. 


peaking circuit A type of circuit that 
converts an input voltage into a peaked 
output waveform. 

peak inverse anode voltage The max- 
imum instantaneous anode voltage 
in the direction opposite to that in 
which an electron tube is designed to 
pass current. 


pedestal The constant voltage value 
existing in a television signal just 
before and after transmission of 
synchronizing impulses. 

pedestal level A reference direct-voltage 
value added to the video signal pro- 
duced by the television camera tube. 
Synchronizing impulses swing the 
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PER CENT RIPPLE 


aig nfl.1 in one direction from the ped- 
estal level, while picture signal ele- 
ments swing the signal in the other 
direction by an amount that is pro- 
portional to the brightness of the 
element being scanned. 

Peltier effect The production or ab- 
sorption of heat at the junction of two 
metals when a current is passed through 
the junction. Heat generated iDy 
current in one direction will be ab- 
sorbed when the current is reversed. 
The rate is proportional to the current. 
Discovered by Jean C. A. Peltier, 
French physicist. 

Peltier electromotive force That com- 
ponent of the voltage produced by a 
thermocouple which is due to heat 
produced by the Peltier effect at the 
junction of the different metals. It 
adds to the Thomson olectroinotive 
force to produce the total voltage of 
the tliermocouple. 

penetration frequency The frequency, 
for an ionized layer of the ionosphere, 
at which the virtual height for a wave 
component at vertical incidence has 
a maximum value corresponding to 
penetration of the wave through the 
layer. Except for sporadic and scat>- 
tered reflections, it is the highest 
frequency at which a radio wave 
traveling vertically upward will be 
refl( 5 <*.ted from the layer. At higher 
fre(iuen<*,ieH, the radio waves will pene- 
trate the layer. Also called critical 
frequency, 

penetrometer An instrument for indi- 
cating the hardness (penetrating abil- 
ity) of X rays. Also called qmliineter, 

penetron A particle having the same 
unit iH^gativo charge as an electron 
but a mass intornnxliato between that 
of th(^ electron and the proton. Pro- 
du(‘.ed by costnic^ ratliation impinging 
on gas molecules, or actually forming 
a part of cosmic rays. Also called 
harytronj dynatron, heavy electron^ mc$o~ 
Ironj X particle^ etc. 

pentagrid converter A pentagrid tube 
used as a converter in a superhetero- 
dyne receiver. 


pentagrid tube A tube having five grids. 
It is often called a pentagrid converter 
tube because its chief use is as a con- 
verter (oscillator-mixer-first detector) 
in superheterodyne receivers. 

pentatron A five-electrode vacuum tube 
having one cathode, two grids, and 
two anodes, designed to provide push- 
pull amplification with a single tube. 



Pentode symbol. 


pentode A five-electrode vacuum tube 
containing an anode, a cathode, a 
control electrode, and two additional 
electrodes ordinarily in the nature of 
grids. 

percentage bridge A type of slide-wire 
bridge designed so a change of 0.01 
per cent in the ratio of the two resist- 
ances being compared requires a change 
of one division of the slide scale for 
balancing. 

percentage modulation 1. In amplitude 
modulation, tho ratio of half the 
difforeiico between the maximum and 
minimum amplitudes of an amplitude- 
modulated wave to the average ampli- 
tude, expressed in per cent. 2. In 
frocpicncy modulation, the ratio of 
the actiuil frequency swing to the 
frequency swing required for 100 per 
cent modulation, expressed in per- 
centage. (For high-frequency broad- 
cast stations, a frequency swing of 
76 kilocycles was originally standard 
for 100 per cent modulation.) 3. 
Tho modiihition factor multiplied by 
100 to express it as a percentage. 

percentage modulation meter An instru- 
ment used to measure the percentage 
of modulation of an amplitude-modula- 
tion transmitter. Some types contain 
a cathodo-ray tube, while others use a 
meter for indicating purposes. 

per cent ripple The ratio of the effective 
value of tho ripple voltage of a rectifier 
or generator to the average value of tho 
total voltage, expressed in per cent. 
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I»ERCUS$IVE WELDING 


percussive welding A resistance welding 
process utilizing welding energy sud- 
denly discharged. The two types in 
use are electrostatic and electro- 
magnetic percussive welding. 

perfect dielectric A dielectric in which 
all the energy required to establish 
an electric held in the dielectric is 
returned to the electric system when 
the field is removed. A vacuum is 
the only known perfect dielectric. 

peridynamic loudspeaker A box-type 
loudspeaker bajffle designed to give 
good bass response by minimizing 
acoustic standing waves. 

peridyne reception An early system of 
radio reception in which one part of 
the circuit was an inductor enclosed 
in a metal case having a movable screen 
that provided a fine adjustment of 
inductance. 

perikon detector A rectifier-type de- 
tector employing two mineral crystals 
in contact, such as a point of bomite 
in contact with a mass of zincite. 

perimeter The distance around a closed 
curve. In the case of a circle, it is 
called the circumference, 

period The time required for one com- 
plete cycle of a periodic (oscillating 
or recurring) quantity. 

periodic antenna An antenna in which 
the impedance varies as the frequency 
is altered, due to reflections or standing 
waves within the antenna system. 
Open-end wires and resonant antennas 
are examples. 

periodic current An oscillating current 
whose values recur at equal intervals of 
time. 

periodic damping Damping in which 
the pointer of an instrument oscillates 
about the final position before coming 
to rest. The point of change between 
periodic and aperiodic damping is 
called critical damping. 

periodic law The law that certain 
properties of the elements are periodic 
functions of their atomic numbers. 
When the elements are arranged in 
the order of their atomic numbers, 
these properties recur in regular cycles. 
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periodic line A line consisting of suc- 
liessive identically similar sections, 
similarly oriented, the electrical prop- 
erties of each section not being xmiform 
throughout. An example is a loaded 
lino with loading coils uniformly 
spaced. 

periodic quantity An oscillating quan- 
tity whose values recur for equal 
increments of the independent variable 
(usually time). 

periodic resonance Resonance in which 
the period or frequency of the applied 
agency maintaining oscillation is the 
same as the natural period of oscillation 
of a system. Also called natural 
resonance, 

periodic table A table of elements 
arranged according to the periodic 
law, first presented by Mendelyeev, 
in which elements with similar charac- 
teristics are logically grouped together. 

periodic wave A wave in which the 
displacement at each point of the 
medium is a periodic (alternating) 
fxmetion of time or distance, or both. 

peripheral electron One of the outer 
electrons of an atom, supposed to be 
responsible for visible light, thermal 
radiation, and chemical combination. 
Also called valence electron. 

Permalloy An alloy having high mag- 
netic permeability, usually consisting 
of iron, nickel, and small quantities 
of other metals. 

permanent magnet A piece of hardened 
steel or other magnetic material that 
has been strongly magnotizcnl and 
retains its magnetism indefinitely. 



Cross-hatched area indicates the ring-shaped 
permanent magnet used in one type of pormo- 
nent-magnet dynamic loudspeaker. 


PEHICOAT INSULATOR 


permanent-magnet dynamic loudspeaker 
A dynamic or moving-coil loudspeaker 
in which the magnetic field is provided 
by a permanent magnet. 

permanent-magnet moving-coil instru- 
ment ^ A motor that depends for its 
operation on the reaction between the 
curretit in a movable coil and the 
magnetic field of a fixed permanent 
magnet. 

permanent-magnet moving-iron instru- 
ment A meter that depends for its 
operation on a movable iron vane 
that aligns itself in the resultant field 
of a permanent magnet and an adjacent 
current-carrying coil. 

permatron A thermionic vacuum tube 
in which the control of plate current 
ifl efTo<'.to(l by a magnetic field instead 
of a grid, somewhat as in a magnetron. 

permeability A mcaauro of how much 
better a given matoritil is than air 
as a path for magnetic linos of force. 
The permeability of air is assumed as 1. 
Penucability is measured as the ratio 
of magnetic induction to magnetizing 
force, and is dc^signated hy ju (Greek 
letU^rmn). In ferromagnetic material 
the p(»rmeal)ility may be as high as 
5,0()<) or more, and may vary with 
magueti(*, int.ensity because of satura- 
tion. In paramagnetic material, the 
periu<*ability is essentially independent 
of inagnct.ic intemsity. 

permeability tuning 'Tuning of a reso- 
nant circuit hy moving a pulverized 
iron con^ in or out of a coil, thereby 
changing the in(iuctanc<^ of the circuit. 
H (diniinatcH the need for variable 
capa(dtorH, and is used in some push- 
button tuning asKomblies. 

permeameter An instrument for meas- 
uring the magnetic flux or flux density 
pro<lu<*.<‘d in a tost specimen of ferro- 
magnetic mat(^rial by a given magnetic 
intensity, to pertnit computation of 
th<^ magncti<^ pc^rmcability of the 
nuit(‘rial. 


Perminvar One of a series of alloys of 
iron, nickel, and cobalt having con- 
stant magnetic permeability at differ- 
ent magnetic intensities. The mag- 
netic induction of Perminvar is 
therefore proportional to the mag- 
netizing force. 

pepnittance An obsolete term for capac- 
itance. 

permittivity That property of a dielec- 
tric material that determines how 
much electrostatic energy can be stored 
per unit volume when unit voltage is 
applied. In effect, it is the ratio of 
the capacitance of a capacitor filled 
with a given dielectric to that of 
the same capacitor having only a 
vacuum as dielectric. Also called 
dielectric constant and specific inductive 
capacitance, 

persistence An operating characteristic 
of a phosphor used in the luminescent 
screen of a cathode-ray tube, indicating 
how fast the radiated light disappears 
after the excitation is removed. If 
the rate of the decay is very rapid, 
appearing instantaneous to the eye, 
the phosphor is fluorescent. If the 
decay is slow enough to show a 
noticeable persistence of radiated light 
after excitation is removed, the phos- 
phor is phosphorescent. 

persistence of vision The effect by 
which wc continue to see an object 
or image for a fraction of a second 
after it has disappeared. This phe- 
nomenon makes it possible to see true 
continuous motion by watching a 
series of individual pictures produced 
on a television or movie screen. 

petoscope A photoelectric apparatus for 
detecting movement of persons or 
objects by projecting an image on two 
complementary checkered screens. 
These screens are viewed by photo- 
tubes in such a way that movement 
of the image upsets the balance of 
light. 


permeance 1'ho magnetic, flux in a petticoat insulator An insulator having 
portioti of a magn<d.ie <ur<niit, divided an outward-flaring lower part that is 
l)y th(^ magnet.omotivo for<^o acting hollow inside, to increase the length 

on tliat portion. Designated hy P, of the surface leakage path and 

It- iH th<^ nK'iproeal of relu<*.tanee. keep part of the path dry at all times. 
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pf Abbreviation for power factor. 

phanotron A hot-cathode gas-discharge 
tube in which no means is provided 
for controlling the unidirectional cur- 
rent flow. A type 866 mercury-vapor 
rectifier tube is a familiar example. 

phantom circuit A superposed circuit 
(additional channel) derived us\ially 
from either two two-wire circuits or 
two four-wire circuits, aU circuits being 
suitable for simultaneous transmission 
of currents in the same frequency range. 

phase A quantity that specifies a 
particular stage of progress in any 
recurring operation such as a vibration 
or an alternating current. Phase is 
often expressed as an angle or part of a 
cycle, in which case the complete 
cycle of operation is equal to 360 de- 
grees (one complete rotation). When 
two alternating quantities pass through 
corresponding zero values at the same 
time, they are said to be in phase. 

phase advancer Any apparatus used to 
improve the power factor of an 
inductive load. In one type used for 
induction motors, it supplies a current 
component to the rotor at a frequency 
corresponding to the slip. 

phase angle The phase difference be- 
tween corresponding stages of progress 
in two cyclic operations (such as 
between the applied voltage and the 
current in an inductive altemating- 
current circuit), expressed as an angle. 
The terms lag and lead are used to 
specify which of the two quantities is 
&st in time. The angle is expressed 
in degrees (one cycle equals 360 
degrees) or in radians (one cycle 
equals 6.28 or 27r radians). 

phase constant The imaginary part 
of the propagation constant. Also 
called wavelength constant. The real 
part is the attenuation constant. 

phase delay In the transfer of a single- 
frequency wave from one point to 
another in a system, the time of delay 
of a peak or other recognizable part 
of a wave. 

phase difference The fractional part 
of a period or cycle (not greater 


than one-half) through which one of 
two sinusoidal (alternating) quantities 
must be assumed to be advanced 
with respect to the other in order that 
similar values of the fundamental 
components of the two quantities shall 
coincide. 

phase distortion Distortion of received 
signals due to unequal phase shifts 
occurring in a circuit for different 
components of the frequency band 
being handled. Phase distortion is not 
ordinarily important in radio, but is 
highly important in television. 

phase indicator An instrument that 
tells when two alternating-current 
generators are in phase or in syn- 
chronism. It is used when connecting 
an additional generator into a power 
system. 

phase inverter A vacuum-tube stage 
having as a chief function the chang- 
ing of the phase of a signal by 180 
degrees, so that a following push-pull 
amplifier stage may be properly fed 
without using a coupling transformer. 
The inverter tube may also provider 
amplification. 

phase meter An instrument for measur- 
ing the difference in phase between 
two alternating quantities of the sanut 
frequency. 

phase modulation A method of modu- 
lating a carrier-frequency current by 
causing the phase of the modulated 
signal (with respect to the unmodu- 
lated carrier) to vary from instant to 
instant in accordance with the audio- 
frequency or other modulation signal. 
The power output of the transmitter in 
constant at all times, resulting in rela- 
tively high efficiency. 

phase-modulation transmitter A radio 
transmitter that transmits a phase- 
modulation wave. 

phase-modulation wave A sinusoidal 
wave in which the argument contains a 
term whose waveform is similar t<» 
that of the signal to bo transmitted. 

Phaser In facsimile, a device for ad- 
justing the equipment so that the 
recorded elemental area bears the same 
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relation to the record sheet as the 
corresponding transmitted elemental 
area bears to the subject copy in the 
direction of the scanning line. 

phase resonance Resonance in which 
the angular phase difference between 
the fundamental components of the 
oscillation and the applied agency is 
90 degrees. Sometimes called velocity 
resonance or simply resonarhce. 

phase reversal A change of ono-half 
cycle or 180 degrees in phase. 


phenolic material A thermosetting 
plastic material available in many 
different types, any of which may be 
compounded with i^ers and reinforcing 
agents to provide a broad range of 
physical, electrical, chemical, and 
molding properties for industrial ap- 
plications. Molded phenolics are used 
for radio-receiver housings, motor 
housings, switch boxes, bearings, cams, 
etc. Laminated phenolics are used 
for gears, bearings, and for elec- 
tronic parts requiring good insulating 
characteristics. 


phase shift A change in the phase 
relationship between two alternating 
quantities, 

phase-splitting circuit A circuit that 
produces from the same input wave- 
form two output waveforms that differ 
in phase from each other. 

phase velocity 1. An illusion that wave 
peaks travel through a wave guide 
faster than the speed of light. It 
appears because the elementary waves 
travel at an angle to the walls of the 
guide. The true speed is group 
velocity. In the caterpillar analogy, 
the caterpiUar itself moves at group 
velocity, while the little waves rippling 
along his back from tail to head 
illustrate pha8<^ velocity. 2. The ve- 
locity with which a point of a certain 
phase in an electromagnetic wave 
travels in the direction of propagation. 


phenomena Plural of phenomenon. 


phenomenon 1. Any fact or event that 
has scientific interest, particularly an 
event that illustrates the operation of 
some general law. 2. A fact or event 
that is rare or that has unique scientific 
significance. 

phi The Greek letter <^, often used 
to designate magnetic flux or some 
other quantity. 


Phillips screw A screw having in its 
head a recess in the 
shape of an indented 
cross, instead of the 
conventional slot. 

It is inserted or 
removed with a 
special Phillips 
screw driver that 
automat i(jally centers itself in thescrow. 



l^hillips screws. 


phase wave A wave or wave group 
assumed in wave mcc.hanics to be 
associated with an <iloincntary moving 
particle such m an electron or a 
proton. Usually ciiUod de Broglie 
wave* 

phasing In facsimile, adjustment of the 
picture position along the scanning 
line. 

phasing line Tliat portion of the length 
of scanning line set aside for the 
phasing signal in a facsimile system. 

phasmajector A spcMiial vacinim tube 
used to produce a television signal 
from a fixed image for tost purposes. 
The imag(^ is printed on the signal plate 
inside the tube. Also callod rnono^ 
scope, monoiron, etc. 


phon A unit of loudness based on the 
average human ear, in which the 
ticking of an average-priced watch 
3 foot away registers 30 phons and a 
truck engine 90 phons. 

phonautograph An early device for 
rc( 5 ording the waveform of a sound. 
Now little used. 

phone A lunidphone, used in raditf 
comnuniicatious to convert audio- 
frcquen(‘.y signals into sounds. Usual- 
ly worn as a pair, ono for each ear. 



Phouo plugu and jacks. 
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phonic wheel A synchronous motor 
geared to a revolution counter used 
to measure the frequency of the alter- 
nating or interrupted current that 
drives it. Also, in certain synchronous 
multiplex systems, either of two wheels, 
one at the receiving station and the 
other at the sending station, which 
rotate synchronously because they are 
energized by the same alternating 
current. Modem synchronous electric 
clocks are in a sense phonic wheels. 

phono adapter A device that slips 
imder a tube or is otherwise connected 
to a radio receiver, and provides 
terminals to which an electric phono- 
graph pickup can be connected so as to 
utilize the audio-frequency system 
and loudspeaker of the receiver for 
reproduction of phonograph records. 

phonocardiogram A graphic recording 
of the sounds of the heart. 

phonodeik An apparatus that photo- 
graphically records the waveform of a 
sound on a moving film. Sound waves 
acting on a glass diaphragm cause a 
tiny mirror to oscillate and reflect a 
beam of light back and forth across 
moving fihn. 

phonoelectrocaidioscope An electronic 
medical instrument employing a 
double-beam cathode-ray osciUoscopc 
to show the waveforms of any two 
of the following simultaneously on a 
fluorescent screen: (a) heart sounds, 
(5) electric variations of the heart, (c) 
pulse variations. It also contains 
heart-sound amplifiers and micro- 
phones arranged with an electrical 
stethoscope to permit instant change- 
over from one listening point to another 
on a person for comparison purposes, 
with provisions for filtering out various 
frequency components at will. 

phono^aph An instrument for con- 

• verting the sound groove variations 
of a phonograph record into sound 
waves. In an electric phonograph, 
the needle movements in the record 



diaphragm directly. In either typo, 
the turntable on which the record is 
placed may be driven by an electric 
motor or a spring motor. Some 
electric phonographs are also equipped 
for use as sound recorders. 


phonograph amplifier An audio-fre- 
quency amplifier designed to amplify 
the audio-frequency output signal 
of a phonograph pickup. 



Phono jack and plug used for phonograph 
oonnections to radio roooivora. 


phonograph connection Two terminals 
sometimes provided at the rear of a 
radio receiver, and connected to th(i 
input of the first audio-froquemy 
amplifier stage. When a phonograpli 
pickup is connected to these terminals, 
its output is amplified by the audio- 
frequency amplifier and reproduced by 
the loudspeaker. 

phonograph oscillator A radio-fre- 
quency oscillator circuit to which a 
phonograph pickup can be coiinecUul 
for modulation. The resulting modu- 
lated radio-frequency signal is fed 
through wires to the antenna an<l 
ground terminals of a radio roc.oivf^r, 
so that the entire radio receiv<»r can 
serve for amplifying and roprodms 
ing phonograph records. In wir<d<>!HS 
phonograph oscillators, the output is 
fed to a small loop antenna and br()ad- 
cast through space to the ra<lio r(^- 
ceiver, eliminating wire connections. 


grooves are converted into audio- phonograph pickup An electronuudian- 
frequency currents and amplified ical transducer (eiiergy-transfc^rring 
sufficiently for reproduction by a loud- device) that is actuated by the variu- 
speakcjr. In mechanical phonographs, tious in the grooves of a phonograph 

the needle actuates a, sound-producing record and delivers audio-fnsquemy 
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power to an electric system, with the 
resulting currents having essentially 
the same waveform as the waves in 
the phonograph record grooves. Ex- 
amples are crystal, dynamic, and 
photoelectric pickups. 

phonograph record A shellac-composi- 
tion disk, usually 10 or 12 inches in 
diameter, manufactTircd commercially 
by a pressing process for home use 
and other entertainment purposes, and 
designed for playing on phonographs 
operating at a speed of 78 revolutions 
per minute. 



Phonograph needles. 1, theoretically ideal 
but impractical booause neodlo angle changoa; 

2, too sharp, allowing free inoveiuent; 3, too 
sharp, causing gouging; 4, too bltmt, scoring 
groove walls; fi, best practical shape. 

phonometer An instrument for measur- 
ing the intensity of a sound. The 
modern electronic version is the sound- 
level meter. 

phonoscope An instrument for record- 
ing wavofonns of sound. It is claimed 
that deaf persons can be trained to 
interpret such records of speo(ih and 
music. 

phoresis Migration of ions through a 
xnembrano by action of an electric 
current. 


X rays has ceased. When emission 
of light occurs only during excitation, 
the result is fluorescence. 

phosphorescent Showing or duo to 
phosphorescence . 

phosphorogen A substance that pro- 
motes phosphorescence in another, 
as manganese does in zinc sulphide. 

phot The unit of illumination equal to 
one lumen per square centimeter when 
the centimeter is taken as the unit 
of length. 

photelometer A photoelectric instru- 
ment used for chemical analysis, for 
measuring transmittances of solutions, 
for determining hemoglobin count, etc. 
One form employs a barrier-layer 
cell, light sources, a three-color filter 
holder, a microammetor connected 
directly to the cell for output indica- 
tions, and a transparent container for 
the fluid being analyzed. 

photocathode A cathode that emits 
electrons under the influence of radi- 
ant energy such as light. Used in 
phototubes. 

photocell A photoelectric cell. 

photochemical Pertaining to chemical 
activity produced by the absorption 
of radiant energy by molecules, ions, 
and atoms. 

photochemical equivalents A principle 
stated by Einstein, that in photo- 
chemical action each effective light 
quantum is transformed entirely into 
chemical energy. 


phosphor A material used in the lumi- photoconductivity Electrical conductiv- 
noBcent screen of a television picture ity which varies with illumination duo 

tube or cathod<*.-ray tube. Zinc sili- to ionization, as in gases, selenium, 

cate, zin<*. Hulphido, and cadmium and some nonmctallio crystals. 

tiuigsUfuiro (OcvniploB. photoconductire ceU A lighVsousitive 

phosphor bronze An alloy of copper, c(ill whoso resistance varies with the 

tin, and phosphor. It is hard, springy, illumination on the coll. Tho selenium 

and nonmagnetic and is widely used coll is an example. Photocon- 

for contact springs in electronic ductive colls are usually called photo- 

oquipiuont, especially in relays. electric colls or photocells, as they are 

^ . _ . true colls, 

phosphorescence A form of luminos- 

ccnce in which tho omission of light photodisintegration The <lisintcg]fation 
continues for a time after excitation of an atomic nucleus by tho action of 

by electrons, xiltraviolet light, or radiant energy. 
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photodissociatioii The dissociation or 
disintegration of a chemical compound 
by the action of radiant energy. 

photoelectric Pertaining to the elec- 
trical effects of light or other radiation. 
These effects can be emission of 
electrons, generation of a voltage, or a 
change in electrical resistance upon 
exposure to light. 



Photoeleotrio equipment for automatic loop 
control of any oontinuous-web process. 


photoelectric abridged spectrophotometry 
Analysis of color by means of from 
three to eight spectral filters used in a 
simplified spectrophotometer to isolate 
spectral bands that make up color. 
The process is approximate since the 
bands employed are considerably wider 
than in true spectrophotometry. 

photoelectric absorption Conversion of 
radiant energy into the energy of 
photoelectric emission. 


HELAY 



VOLTS 

Photoelectric control circuit. 


photoelectric cell A general term apply- 
ing to any cell whose electrical prop- 
erties are affected by illlumination, 
such as photovoltaic or photocon- 
ductive cells. Often called photocell. 
These two terms should not be used 
for phototubes because they are 
vacuum tubes and not cells. 

photoelectric colorimetry Use of photo- 
electric devices in any of various ways 
m connection with color measurements. 



l^hotoelectrio colorimeter. 


photoelectric conductivity A property 
of certain crystals causing them to 
increase in conductivity when illumi- 
nated, as in a selenium cell. 

photoelectric constant A quantity that, 
when multiplied by the frequency of 
the radiation that is causing emission 
of electrons, gives in centimeter-gram- 
second units the voltage absorbed 
by the escaping photoelectron. The 
constant is equal to h/c, where h 
is Planck’s constant and e is the elec- 
tronic charge. 



Photoelectric counter for cartons on u con- 
veyer belt. 


photoelectric counter An industrial elec- 
tronic control employing a phototube 
or photocell and an amplifier to 
count objects interrupting a light 
beam. 

photoelectric cryptometer An instru- 
ment for measuring the concealing 
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power of paint by measuring the diff- 
erence in the amount of light reflected 
from a known film thickness of the paint 
over a white backing and over a black 
backing. 

photoelectric current A current of elec- 
trons emitted from the cathode of a 
phototube under the influence of light. 

photoelectric densitometer An elec- 
tronic instrument used to measure 
the density or opacity of a material. 
A beam of light is directed through the 
material, and the amount of light 
transmitted is measured with a photo- 
electric cell and meter. In measuring 
the density of a photographic negative, 
the negative is placed between the 
light source and the photoelectric 
cell. 

photoelectric door opener A photo- 
electric control used to actuate a 
hydraulic or electrical door-opening 
system. 



I'holtwlootric (loor-opoiiiuR H.VHtom, 



I 

Amplifier ond reiay"^ 
confroUing door- opening 
mechanism 

Door-oix'.uer ayHioiu in whicli inUuTuption of 
a Unht boftm ia dotoctod by phototubiiH that, 
contiul hydraulic or uiotor-drivcn dooru* 


photoelectric effect The emission of 
electrons from a body due to electro^ 
magnetic radiation (visible, infrared, 
or ultraviolet light) incident on the 
surface of the body. For a given 
material, the emission occurs only 
for a particular band of wavelengths 
of the incident radiation. For a given 
wavelength of incident radiation, the 
rate of emission of electrons is pro- 
portional to the radiant flux. 

photoelectric electron -multiplier tube 
A vacuum-type phototube that em- 
ploys secondary omission to amplify 
the electron stream emitted from the 
illuminated photocathodo. The elec- 
tron stream impinges in turn on each 
of a series of reflecting electrodes 
called dynodes, at each of which 
secondary emission adds electrons to 
the stream. In one tube, an amplifi- 
cation of approximately 2,000,000 
times is obtained with nine dynodes. 
Also called electroiv-muUiplier photo- 
tube and multiplier phototube. 

photoelectric emission Emission of elec- 
trons from a body under the influence 
of suitable radiation. 

photoelectric flame-failure detector, ^ 
industrial electronic control employing 
a phototube and amplifier to actuate 
an electromagnetic or other valve to 
out off fuel flow when the fiiol-con- 



Phot.JKib'ctric flaino-faibirc Aotootor, iu wliioh 
a i)hol(>tul)0 (at upper right) watohoa the 
llamo ooutinually. 
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Sliming flame is extinguished and no 
light falls on the phototube. 

photoelectric inspection Quality control 
of a product by means of a phototube, 
light beam system, and associated 
electronic equipment. 



Photoelectric inapection of filled bottles of 
soft drinks to detect foreign ingredients. 
Each bottle rotates as it is moved through the 
light beam by the revolving turret, and a 
photocell moves with the bottle long enough 
to view its contents from all angles. 


photoelectric intrusion-detector A bur- 
g^-alarm system in which interrup- 
tion of a light beam by an intruder 
reduces the illumination on a photo- 
tube and thereby closes an alarm 
circuit. With steady light beams 
(static beam system), usefS ranges of 
several hundred feet are readily 
obtained with certain, types of com- 


mercial equipment. In modulatod- 
beam systems the light beam is 
broken up by a rotating punched or 
slotted disk before the beam is pro- 
jected, in order to permit amplification 
of the phototube output. The disk 
used for this purpose is called an 
episcotister. Beam ranges of several 
thousand feet are possible. 

photoelectricity The science of photo- 
electric effects. 

photoelectric material A material that 
will emit electrons when illuminated 
in a vacuum. Examples are barium, 
caesium, lithium, potassium, rubidium, 
sodium, and strontium. 

photoelectric membrane manometer An 
instrument for measuring or recording 
v^ small changes in pressure, by 
directing a light beam on a tiny 
mirror attached to a membrane in the 
pressure system and picking up with a 
phototube the light reflected from the 
mirror. 

photoelectric number sieve A device 
for factoring large numbers. 

photoelectric phonograph pickup A 
phonograph reproducing device con- 
sisting essentially of a light source, 
a jewel stylus to which is attacheil a 
very thin mirror, and a selenium 
cell that picks up light reflected from 
the mirror. Sidewise movoments of 
the stylus in a record groove caus<^ the 
amount of reflected light to vary, an<l 
the resistance of the selenium coll 
varies accordingly. The light Bownw 
is fed by a radio-frequency oscillator 
rather than from the power lin(%, to 
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Photocilftctrie phonogrupU pickup. 


eliminate 60-c-yclc flicker from the light 
beam. 

photoelectric photometer A photometer 
in which is incorporated a phototube 
or photoelectric cell for measurements 
of light. 

photoelectric plethysmograph An elec- 
tronic medical instrument for record- 
ing the state of fiillneKS of blood vessels. 
It measures ear opacity by means of 
a tiny phototul )0 and lamp clipped 
to the oar. In th(^ medical version, the 
phototube is connected to a direct- 
coupled push-pull ainplilier fec^ding 
the moving coil of an inkwriter. 
In' a commercial version used by 
aircraft pilots, the ampliflcr actuates 
an alarm that warns the pilot when 
ho reciuircs inorc^ oxygen during high- 
altitude flying. 

photoelectric pyrometer An instrument 
for measuring high tt^mpesratures by 
measuring the intensity of the light 
given off by the heated object. 



rhotoeloctrio pyr<)in«t.or for moMiuring tho 
tomporaturo of red-hot objooti^. 



IMioioclociric r<^c()r<lor, nhowing V>aHio arrango- 
mout of parts. 


photoelectric recorder A recording in- 
stnunent employing a light source 
and phototube in an optical follow-up 
sysUuu for the basic measuring ele- 
ment, such as a galvanometer. An 
clcc'.tronic cinuiit amplifies the output 
of the phototube sufticiontly to drive 
the ink-writing recording system. In- 
sertion of tho electronic system be- 
tween the meter and recorder provides 
greatly incrciised sensitivity and higher 
specxl of response because theth ' is 
practi<‘.ally no load on the mctisuring 
device employed. 

photoelectric scanner A light source, 
lens system, and one or more photo- 
tubes in a single compact housing 
which can 1)0 nnnmted a few inches 
above a moving surface and used 
to actuate control eciuipmont when 
chang<i8 o<;cur in tho amount of light 
reflected from tho surface. These 




PHOTOELECTRIC SCLEROSCOPE 


changes may be due to dark areas in a 
printed design, to special printed 
register marl^, or to irregularities or 
defects in the surface. 

photoelectric scleroscope A scleroscope 
(instrument for measuring hardness of 
metals by dropping a small standard 
object from a ^ed height and meas- 
uring the rebound) in which a photo- 
tube-light beam system is used for 
automatic checking of rebound height. 
It can be arranged so that materials 
which do not give suflSlcient rebound 
to intercept the light beam are auto- 
matically rejected or passed, depending 
on whether softness or hardness is the 
criterion. 

photoelectric sensitivity The rate at 
which electrons are emitted from a 
metal per unit radiant flux of any given 
frequency. Also called photoelectric 
yield. 



Photoeleotrio sorter -with a motor-drivea 
endless belt arrangement for knocking an 
object off the conveyer belt when the photo- 
dectric system calls for a rejection. 

photoelectric sorter An industrial elec- 
tronic control employing a light beam, 
phototube, and amplifler to sort objects 
according to color, size, shape, or 
other characteristics. 

photoelectric threshold The quantum 
energy just sufficient to release 
photoelectrons from a given surface. 
The corresponding frequency is the 
critical or threshold frequency. 

photoelectric timer An electronic in- 
strument that automatically turns off 
an X-ray machine when the fllm has 
reached the correct exposure. The 
X-ray beam passes through the subject 
being examined, exposes the fllm in 
a normal manner, and activates a 
fluorescent screen placed underneath 


the film. The illumination given o£f 
by this screen, proportional to the 
amount of radiation reaching the film, 
acts on a multiplier-type phototube. 
When the phototube current has 
charged a capacitor to a predetermined 
value corresponding to correct exposure 
of the film, a thyratron trips and 
energizes ignitrons or relays that turn 
off the X-ray machine. 

photoelectric tristimtilus colorimeter An 
instrument for measuring directly the 
exact appearance of a material, for 
comparing the appearance of a mate- 
rial, or for comparing the colors of 
materials. It employs throe or more 
combinations of light sources, filters, 
and phototubes so carefully designecl 
that many thousands of different 
colors can be detected reliably. 

photoelectric tristimiilus colorimetry 
Evaluation of the appearance of a 
material by means of three or more 
light source-filter-phototube combi- 
nations that duplicate the standard 
ICI observer for colorimetry. 

photoelectric tube A phototube. 

photoelectric turbidimeter A photoelec- 
tric instrument used to (letcrinino tlui 
turbidity of almost clear solutions. 

photoelectric work function The energy 
required to transfer electrons from a 
given metal to a vacuum or other 
adjacent medium during photoelectric 
emission. It is sometimes expressed 
as energy in ergs or joules per unit of 
emitted charge, and sometimes as 
energy per electron in electron-volts. 

photoelectric yield Photoelectric sensi- 
tivity. 

photoelectromotive force An electro- 
motive force duo to photovoltaic 
action. . 

photoelectron An electron emitted from 
a material under the influence of light. 

photoemissive tube A phototube. 

photofLood lamp An incandescent lamp 
using excess voltage to give briUiant 
illumination for television and photo- 
graphic purposes. It has a life of only 
a few hours. 
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photoglow tube A gas-BUed phototube 
used as a relay by making the operating 
voltage suflEiciently high so that ionizar 
tion and a glow discharge occur, with 
considerable current flow, when a 
certain illumination is reached. 

photogoniometer An apparatus for 
studying X-ray spectra and X-ray 
diffraction effects in crystals. 


amplifiers and a loudspeaker is used 
at the receiver to cbnvert the varying 
light beam into sound again. 

photophoresis The effect wherein very 
small particles (of the order of 1 micron 
in diameter) suspended in air can be 
moved by an intense beam of light. 
The movement can be either toward 
or away from the light source. 


photographic recording In facsimile, 
recording by exposure of a photo- 
sensitive surface to a signal-controlled 
light beam or spot. 

photo-ionization Ionization occurring in 
a gas as a result of visible light or 
ultraviolet radiation. 

photo-island grid The photosensitive 
surface in the storage-type Farnsworth 
dissector tube for television cameras. 

It comprifcKis a thin sheet of metal hav- 
ing fine perforations (about 400 holes 
per inch in both directions), 

photoluminescence Luminescence stim- 
ulated by visible light or ultraviolet 
radiation. 

photomagnetic effect The direct effect 
of light on the magnetic susceptibility 
of certain substances. 

photometer An instrument for measur- 
ing the intensity of a light source or the 
amount of illumination, usually _ by 
comparison with a standard light 
source. 

photon An energy quantum of visible 
light or any other olectromagiietic 
radiation. 

photonegative Having negative photo- 
conductivity, hence docnuising in con- 
ductivity (increasing in resistance) 
under the a<‘.tion of light. fckUeniuiu 
sometimes exhibits this propc^rty. 

photoneutron A neutron omitted as a 
result of disintegration duo to light. 

photophone An instrument for trans- 
mitting sounds over short distances by 
means of a bcjam of light. The, sound 
waves are inacht to modulate the inten- 
sity of th(i liglit beam at the trans- 
mitter, and a i)hototab<i with suitable 
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photopositive Having positive photo- 
conductivity, hence increasing in con- 
ductivity (decreasing in resistance) 
under the action of light. Selenium 
ordinarily has this property. 

photosensitive Exhibiting a photoelec- 
tric effect when irradiated, such as 
photoelectric emission, photoconduc- 
tivity, or photovoltaic action. Also 
called light-sensitive, 

phototelegraphy Transmission of photo- 
graphs or other single images over a 
radio or wire communication system 
by scanning the picture into elemental 
areas in orderly sequence, converting 
each area into a proportional electric 
signal, transmitting the signals m 
sequence, and reassembling them in 
correct order at the receiver. Also 
called facsimile, telephoto, wirephoto, 
etc. 

phototimer A photoelectric timer, used 
to turn off an X-ray machine auto- 
matically when tho film has been 
correctly exposed. 

phototube A vacuum tube in which elec- 
tron emission is produced directly by 
radiation falling on an olectrodo (the 



Cioiustruotioii of typical phototube, with 
oxamplc aud syinboL 




PHOTOVOLTAIC 


cathode) . The radiation may be Kght, 
infrared, or ultraviolet radiation. A 
phototube ordinarily has oidy two 
electrodes, the electron-emitting cath- 
ode and an anode that attracts the 
emitted electrons, but electron-multi- 
plier phototubes may have several 
additional electron-reflecting electrodes 
called dynodes and a final collector 
electrode. A high-vacuum phototube 
is one that is evacuated 
to such a degree that its 
electrical characteristics 
are essentially unaffected 
by gaseous ionization. A 
gas phototube is one into 
which a quantity of gas has 
been introduce, usuaDy 
for the purpose of increas- 
ing its sensitivity. In a 
gas phototube, the ioniza- 
tion of the gas due to elec- 
tron collisions produces 
greatly increased plate cur- 
rent. Also called lighin 
sensitive tube or photoelectric tube. The 
terms photocell and photoelectric cell 
should be used only for photovoltaic and 
photoconductive devices like selenium 
cells and copper-oxide light-sensitive 
cells, which are definitely not tubes. 

photovoltaic Capable of generating a 
voltage as a result of exposure to visible 
or other radiation. 



Typical 
phototube 
(tyi>e SR60). 


Light rays y— TRANSLUctti.T 

ilfr » t * t 



EtECTRON FLOW^ 

Basic construction of photovoltaic colls. 


photovoltaic cell A light-sensitive cell 
capable of generating a voltage when 
exposed to visible or other radiation. 
Examples are the Photronic cell and 
the blocking-layer or barrier-layer cell 
(also known as a copper-oxide cell or a 
Photox cell). 


Photox cell A type of photovoltaic cell 
in which a voltage is generated be- 
tween a copper base and a film of 
cuprous oxide during exposure to 
visible or other radiation. 


Photronic cell A type of photovoltaic 
cell in which a voltage is generated in a 
layer of selenium during exposure to 
visible or other radiation. 

pi Greek letter tt, used to designate the 
value 3.1416, which is approximately 
the ratio of the circumference of a 
circle to its diameter. 

picking up The process of transferring 
a wave from a wave guide to a coaxial 
cable or a pair of conductors. It is 
the converse of the process of launching 
a wave into a guide. 

pickup 1. A device that converts a 
sound, scene, or other form of intel- 
ligence into a corresponding electrical 
signal, such as a television camera, 
phonograph pickup, or microphone. 
2. The location at which a radio broad- 
cast originates. 3. The minimum cur- 
rent, voltage, power, or other value 
at which a relay will operate and 
complete its intended function. 

picofarad Obsolete term for micro- 
microfarad. 

pictorial wiring diagram A wiring diar 
gram containing actual sketches of 
radio parts and showing clearly all 
connections between the parts. Usccl 
in service manuals for radio eqiiip- 
ment and in instructions for building 
equipment. 

picture black The signal produced at 
any point in a facsimile system by the 
scanning of a selected area of subject 
copy having maximum density. 

pictoe element The smallest subdivi- 
sion of a television image, arbitrarily 
defined by assuming equal vortical and 
horizontal resolution. The resulting 
elemental square lias a dimension equal 
to the width of one scanning line. 

picture frequency The number of com- 
plete pictures that are scanned por 
second in a television system. It has 
been standardized at 24 per second in 
the United States. 

picture receiver A receiver for tele- 
vision pictures only, having no facilities 
for receiving the associated sound. A 
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PIEZOELEaRiC INDICATOR 


set must receive 
both picture and 
sound in order to 
be called a televi- 
sion receiver, ac- 
cording to Radio 
Manufacturers 
Association speci- 
fications for televi- 
sion sets. 



Picture receiver, with 
cttbiiiet removed. 


picture receiver with sound converter A 
receiver for television pictures, having 
also an incomplete sound channel that 
requires the use of a suitable auxiliary- 
sound receiver. 


picture signal The electrical imp\ilses 
resulting from orderly scanning of 
successive elemental areas of a picture 
or scene by a television camera. 


picture synchronizing impulse The im- 
pulse that controls the time at which 
the scanning beam in a television 
receiver returns from the bottom of 
the reproduced image to the top for 
the start of a new vertical sweep. 


picture transmission The electric trans- 
mission, either over wires or through 
space by radio, of a picture having a 
graduation of shade values. Fac- 
simile transmission generally involves 
a limit<i<l number of sha<lo values, 
usually only black and white. 
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of the tube and produce there a repro- 
<luction of the scene being transmitted. 

picture white The signal produced at 
any point in a facsimile system by the 
scanning of a selected area of subject 
copy having minimum density. 

Pierce oscillator A crystal oscillator 
circuit in which the crystal is connected 
between the grid and plate of the 
oscillator tube. The arrangement re- 
quires no tuned plate circuit and can, 
therefore, be used to drive a final 
amplifier or a b\iffcr stage in such a 
way that the transmitter has only one 
tuning control. A popular circuit 
with radio amateurs. 

pie winding A method of constructing 
coils from a number of individual 
washer-shaped coils called pies. 

piezodielectric Pertaining to a change 
in dielectric constant as a result of 
mechanical stress. 

piezoelectric Having the ability to gen- 
erate a voltage when mechanical force is 
applied, as to a piezoelectric crystal, or 
having the converse ability to produce 
a mechanical force when a voltage is 
applied. 

piezoelectric axis One of the directions 
in a crystal in which cither texision or 
comprcHsion will gouerato a voltage by 
(iausiug the crystal to develop piezo- 
electric charges. 

piezoelectric driving system A driving 
sysioin in which the mcHshanical forces 
result from deformation of a crystal 
having conveu’se piezoelectric prop- 
i^rtics, such as Rochelle 8alU% tourmaline^ 
and quartz. 


Pictunf t.ul>o ill u toU'viHion ninoivor to 
rninxluco tho iiiuiKo ixiint l>y point <m a 
Iuinin(<4«<'.<Mii H<‘.roi*n, Thin tube unipluyH cl««- 
tromuKCctic (lofliHitiiiK ooiIh. 

picture tube 'The iiuagcvroproducing 
tube in a U^levision re<‘,(jivor, consisting 
of a hiniu^l-shapcid glass structure hav- 
ing in its narrow end an electron gun 
that pro<lu<‘.es a beam of electrons. 
Verti<^al and horizontal deflecting 
platcis or (^oils cause this beam to move 
and forth and up and down on 
th(i fluon^sceut screen at the large end 

273 


piezoelectric effect (lencration of a volt- 
age between! opposite faces of certain 
c.rystals (such as quartz) as a ntsult 
of strain due to pressmre or twisting, 
and the rewerse effect in which appli- 
cation of a voltage to opposite faces 
causes deformation to occur at the 
frequ(in(.‘.y of the applied voltage. 

piezoelectric indicator An indictator for 
checking (toiubustion pressures in in- 
ternal-combustion engines. Ohanges 
in pressure on a system of quartz 



PIEZOELEaRIC LOUDSPEAKER 


crystals inside the cylinders are meas- 
ured with thermionic voltmeters. 

piezoelectric loudspeaker A loudspeaker 
in which the mechanical forces are 
obtained by the use of a piezoelectric 
element such as a Rochelle salt crystal. 

piezoelectric microphone A crystal mi- 
crophone. 

piezoelectric oscillator A crystal oscil- 
lator circuit in which the frequency is 
controlled by a quartz crystal. 

piezoelectric pickup A crystal-type 
phonograph pickup in which the audio- 
frequency output is produced across 
opposite faces of a piezoelectric crystal 
under deformation by the moving 
phonograph needle. 

piezoelectric pressure gage An appa- 
ratus for measuring or recording very 
high pressures, as those in gun barrels 
during firing, by applying the pressvire 
to quartz disks or other piezoelectric 
crystals and measuring the resulting 
voltage or recording it with an oscillo- 
graph after appropriate amplification. 

piezoelectric resonator A plate or rod 
of natural quartz or other piezo- 
electrical crystal which may be elec- 
trically excited into resonant vibration 
at one or more frequencies. 


piezoid Pronounced ''pie-ee'-zoid.'' 
The finished crystal product after the 
completion of all processes. This may 
include electrodes adherent to the 
crystal blank. Also called finished 
blank, 

pigtail A highly flexible metallic con- 
nection, usually consisting of braided 
whe, used between a stationary ter- 
minal and a terminal having a limited 
range of motion, as in relay armatures. 

pigtail splice A splice made by tightly 
twisting the bared ends of parallel 
conductors. 

pilot cell A selected cell of a storage 
battery, the temperature, voltage, and 
specific gravity of which are assumed 
to indicate the condition of the entire 
battery. 

pilot lamp A small lamp used to illumi- 
nate the tu nin g dial of a radio receiver 
(also called a dial light) or to indicate 
that electrical equipment is turned on. 

pilot light A pilot lamp. 

pilot spark A weak spark sometimes 
produced in a small spark gap in order 
to ionize the air and promote a more 
violent spark or arc in an adjacent 
wider gap. 

pilot wire An auxiliary conductor used 
in connection with remote measuring 



Type 

Bead color 

40 

Brown 

41 

White 

42 

Green 

43 

White 

44 

Blue 

45 

Green 

46 

Blue 

47 

Brown 

48 

Pink 

49 

Pink 

40A 

White 

50 

White 

51 

White 

55 

White 

292 

ViOiite 

292A 

White 


BulW and base 


Volts 


Amperes 


Tubular screw 

Tubular screw 

Tubular screw 

Tubular bayonet 

Tubular bayonet 

Tubular bayonet 

Tubular screw 

Tubular bayonet 

Tubular screw 

Tubular bayonet 

Tubular bayonet 

Small globiuar screw. . . 
Small globular bayonet. 
Large globular bayonet. 

Tubular screw 

Tubular bayonet 


ft -8 

2.5 

3.2 

2.5 

6-8 

3.2 

6-8 

6-8 

2.0 

2.0 

2.1 

6-8 

6-8 

6-8 

2.9 

2.9 


0.15 

0.50 

0.50 

0.50 

0.25 

0.50 

0.25 

0.15 

0.06 

0.06 

0.12 

0.20 

0.20 

0.40 

0.17 

0.17 


Ty^«A "if identil^n* boad is j.at belowfilament. 
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PISTON 


devices (telemetering) or for operating ing a metal end not much thicker than 
apparatus at a distant point. a pin. 


pilot-wire regulator An automatic de- 
vice for controlling adjustable gains 
or losses associated with transmission 
circuits in order to compensate for 

, transmission changes caused by tem- 
perature variations. The system usu- 
ally depends on the resistance of a 
conductor or pilot wire having sub- 
stantially the same temperature condi- 
tions as the conductors of the circuits 
being regulated. 

pinch effect The result of an electro- 
mechanical force that constricts and 
sometimes momentarily ruptures a 
molten conductor carrying current at 
high density. 

pin connections Connections made to 
the terminal pins at the base of a 
vacuum tube. The following abbre- 
viations are used to identify pin 
connections: NC — ^no connection; IS — 
internal shield; IC — ^internal connec- 
tion (but not an electrode connection) ; 
BC — ^base shield connection; P — opiate; 
G — grid; SO — screen grid; K — cath- 
ode; H — ^heater; F — ^filament; RC — 
ray-control electeodc; TA — ^target. 


pip Popular term for a peak, protrusion, 
or bump on a pattern appearing on the 
screen of a cathode-ray tube. 

piped program A radio program that 
has been transmitted over commercial 
telephone wires, usually from one 
studio to another. 

pipe line A long metal tube having at 
its center a conductor supported by 
insulators. It is used as a trans- 
mission line for radio or television 
signals. Also called coaodal cable, 
coaxial line, concentric line, etc. 



Piruui gus(t. 


Pirani gage An improved hot-wire gage 
for measuring the degree of vacuum, 
based on the fact that the temperature 
and resistance of a fflament in a gas 
vary with gas pressure. The lower 
the pressure, the hotter the filament 
because it cannot radiate heat so 
readily in a vacuum. 


pine-tree array An array of dipole an- 
tennas aligned in a vertical plane 
known as tlio radiating curtain, with 
a second array parallel to and up to a 
quartcrwavelength behind, couttiining 
corresponding half-wave antennas 
forming a reflecting cnirtain. Such an 
array operates at only one pnulctcr- 
minod wavelength. 

pi network A lu^twork of thn^e iinp<Ml- 
anc()s, two aesross 
the lino and the ^ 
third inserted in 
one line between 
the first two. Also o- 
written tt network. i*i u^twork. 

pinhole detector A photoelectric device 
that detects extremely small holes and 
other defects in moving sheets of inaio- 
rial, and often also actuates sorting 
equipment that automatic-ally rejects 
dcfe(stivo sheets. 


piston A sliding metal closure used in 
wave guides and in resonating cavities 
for tuning purposes or to provide 
complete reflection of waves. 



Aiimilar HlidiitK iiiHtun iiHod lor ttining pur- 
posoB iu a diBk-fioal tub<Q. 


pin jack A jack having a small opening 
into which can be inserted a plug hav- 
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PISTON AaiON 


piston action The manner in which the 
diaphragm or cone of a loudspeaker 
moves when driven at low audio fre- 
quencies so the driving force is opposed 
only by mass and resistance, with no 
compliance or springiness. 

pitch 1. That property of a musical tone 
which is determined by frequency. 
The higher the frequency of vibration, 
the higher is the pitch. 2. The dis- 
tance between two successive threads 
of a screw. 

pith ball A small ball cut from the light 
and spongy dried inner tissue of certain 
plant stalks. Used in physics experi- 
ments because of its lightness and 
ability to store electric charges. 

pith-ball electroscope An arrangement 
of two small balls of pith suspended by 
silk threads. They show the presence 
of a charge in a neighboring object by 
moving apart owing to mutual repul- 
sion of the charges induced in them. 

Pitot tube A tube having a short right- 
angled bend at one end, with the open 
end of the bent part facing the current 
in a stream of water or air and with 
the other end connected to a manom- 
eter that responds to pressure but is 
calibrated to indicate the velocity of 
the water or air current being meas- 
ured. Widely used on aircraft. 

Planck-Einstem equation The equation 
hvpax =■ Fe for the conversion of elec- 
tron energy into X-ray quanta, in 
which h is Planck's constant and Pmax 
is the maximum X-ray frequency 
produced by an electron e that has 
acquired its energy from a voltage V. 

Planck's constant A constant h appear- 
ing in many physical formulas, having 
the dimensions of action (energy X 
time) and having a numerical value 
of 6.647 X 10“^^ erg-second. It repre- 
sents the ratio of the energy of any 
radiation quantum to its frequency, 
and was first recognized by the German 
physicist M. Planck in 1900, Also 
called quantum of action. 


the frequency and is expressed by the 
equation q ^ h\ in which X is th(s 
frequency and h is Planck's conntant. 

plane-earth attenuation The attenua- 
tion over an imperfectly conduc.ting 
plane earth in excess of that ov(t a 
perfectly conductiiig piano. 

plane of a loop An imaginary i)lan(% 
infinite in extent, which passes through 
the center of a loop anti is parallt*! to 
the loop wires. 



plane of polarization The plane perpen- 
dicular to the wave front of a plane 
radio wave and parallel to the (‘lectric 
vector of the wave. In a vc^rti<‘ally 
polarized wave, this piano is vertitjal 
(perpendicular to the earth). In a 
horizontally polariztnl wave, this plane 
is horizontiil (parallel to th(i <^arth). 

plane polarization l^olarization in which 
the end of the rotating vector rt^pn^- 
senting the vibrations in a bt^ain of 
polarized radiation traci^s a straight 
line during each polarization cycle. 

plwe-polaiized wave A transverse^ wa ve 
in which the direction of the disphu'c^- 
ment at all points in a c.(‘rtpain spa<?(» 
is parallel to a fixed plane paralhd to 
the direction of propagation. 

plane wave A wav<^ whose wavefront is 
a plane surface. 


Plant's law The statement that the planimeter An instrument that/ in(»as- 
value of the quanta of radiation of ures the area of any closed figure around 

any frequency is proportional to which its pointer is moved 
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PLATE RESISTANCE 


Plwt4 cell A type of lead storage cell 
in which the active material is formed 
on the plates by electrochemical means 
during repeated charging and dis- 
charging, instead of being applied as a 
prepared paste. 

plasma That portion of the electric dis- 
cliarge in a raridod gas which contains 
approximately equal numbers of elec- 
trons and positive ions and hence is 
nearly neutral. 

plasmoid A luminous region that ap- 
pears in various shapes in highly 
exhausted tubes under excitation of 
very high frequency. 

plastic ^ A molded material used for 
making different structunil shapes for 
radio parts as well as complete cabinets. 
It is now available in many different 
types, eiudi liaving special charactor- 
ist.ics and colors. 


divided by the alternating plate volt- 
age, all other electrode voltages being 
maintained constant. 

plate current The electron flow from 
the cathode to the plate inside a tube. 

plate detection Detection in which 
rcctiflcation of the radio-frequency 
signals takes place in the plate circuit 
of a vacuum tube. The grid bias is 
made sufficiently negative to bring 
the plate current nearly to cutoff for 
no signal, so that the average plate 
current follows changes in signal 
amplitude. 

plate dissipation The amount of power 
lost as heat in the plate of a vacuum 
tube. 

plate efficiency The output power of a 
vacuum tube divided by direct-current 
input power to the plate. 



Neon pilot 
lamp, hav- 
iii« two idon- 
(.ioal platos. 


plate 1. Common name for the prin- 
(dpal anode in a vacuum tube. It 
originally had the form of 
a UHital plaice, Init now it 
is g(Miorally a metal cylin- 
der surrounding the other 
idect.rodes of the tube. It 
is ordinarily at a high posi- 
tive potential with respect 
to the cathode, so tliat it 
attracts the omitted elec- 
trons. 2. One of the con- 
duct.ivo electrodes in a 
capaeitor. 3. One of the 
(‘h^ct.rodes in a storage 
batt.<try. UHually a num- 
ber of plates are e.<)nuee.ted in parallel to 
ea(‘h terminal of a stforage coll. 

plate bypass capacitor A (‘.apa<utor con- 
n<a‘.t<ul Vxjtweon the plate and cathode 
of a vacuum tube to bypjiss high- 
fnxiiKUKW currents and keep them out 
of the load. 

plate characteristic A graph plotted to 
show how th(j plate current of a vacuum 
t.ubi^ is affected by changes hi plate 
voltag<j. 

plate circuit The c.ompleto cl<Mjtrical 
(dreuit connected betwixm the cathode 
and plate of a tube. 

plate conductance The inphase com- 
ponent of the alternating plate current 


plate impedance The plate-voltage 
change divided by the resulting plate- 
ourront change in a vacuum tube, all 
other conditions being fixed. 

plate input power The product of the 
direct plate voltage applied to the tubes 
in the last radio stage of a transmitter 
and the total direct current flowing 
to the plates of these tubes, measured 
without modulation. 

plate keying Keying of a radiotelegraph 
transmitter by interrupting the plate 
supply circuit. 

plate load impedance The impedance 
at the signal frequency of the path 
between the plate and cathode of a 
vacuum tube. 

plate modulation Modulation produced 
by introduction of the modulating 
wave into the plate circuit of any tube 
in which the carrier-frequency wave is 
present. 

plate power supply The means for sup- 
plying power to the plate of a thermi- 
onic tube at a properly regulated 
voltage that is usually positive with 
rc^spect to the catliode. 

plate resistance The resistance in ohms 
of the path through space between the 
plate and cathode of a vacuum tube. 
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PLATE SATURATION 


{date saturatioii The condition in which 
the plate current of a thermionic vac- 
uum tube cannot be further increased 
by increasing the plate voltage. The 
electrons are then being drawn to the 
plate at the same rate as they are 
emitted from the cathode. Also called 
cutreni saturation or voUage saturation, 

plate-to-plate impedance The load im- 
pedance as measured between the two 
plates in a push-pull amplifier stage. 

]^te voltage The direct voltage that 
exists between the plate and cathode 
of a vacuum tube. 

platinite An alloy of nickel and iron 
containing about 46 per cent nickel and 
having an expansion coefficient nearly 
equal to that of platinum. It can be 
used in place of platinum for lead wires 
in special vacuum tubes. 

platinoid A high-resistance alloy similar 
to German silver but containing also 
tungsten. It has a fairly low positive 
temperature coefficient and is used for 
rheostats. 

platinrhodium An alloy of platinum and 
rhodium, commonly used in thermo- 
couples. 

platinum A heavy, almost white metal 
that resists the action of practically 
all acids, is capable of withstanding 
high temperatures, and is little affected 
by sparks. Used for contact points in 
switches and relays. 

platinum contacts Contacts used in 
devices where currents must be broken 
frequently, as in induction coils and 
electric bells. Platinum is less dam- 
aged by sparking than othgr metals, 
and hence ensures a clean contact 
with TninimiTm attention. 

platter Term generally used for describ- 
ing a 16 inch diameter electrical tran- 
scription recorded at 33K revolutions 
per minute and used in broadcast 
studios for transcribed programs. 

playback Playmg a recording imme- 
diately after it is made. 

playback reproducer A phonograph 
pickup. 


plethysmograph An instrument for test- 
ing blood fiow. One type uses a photo- 
tube to measure color changes in the 
blood, sometimes after a dye is injected 
^into the blood stream. Also called 
ehetroarteri ograph. 
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Photodeotric plethyamogruph (ioBigiuxl to 
clip over the ear lobe of a pilot for uionitoriug 
the oxygon contoixt of his bloocl. 


pliodynatron A thermionic vacuum tube 
having an additional grid maintained 
at a higher voltage than th<^ plate. 
The tube is placed in a magnetic field 
to limit secondary emission when used 
as an oscillator. 

pliotron A high-vacuum thermionic tube 
in which one or more electrodes (grids) 
are employed to control the unidirec- 
tional electron flow from cathode to 
anode (the plate current). All ampli- 
fier tubes in radio sets are pliotrons, 
but the term has never gained exten- 
sive use. 



plug 1. A device that, by insertion in n 
wall outlet or receptacle, cHttiblisiicH 
connection between the conductors 
attached to the plug and the e^>nduc- 
tors permanently conneet(Ml to the 
receptacle. A 
plug thus serves to 
make a temporary 
connection to the 
terminals of the 
receptacle, outlet, 
jack, or socket 
into which the plug 
is inserted. The 
plug most general- 
ly used in telephone and otlu^r audio- 
frequency work lias thrc(^ «<^parate 
contacting parts: the tip, the ring and 
the sleeve. 2. Advertising material 
inserted in a radio program. 


HT 

WtW 

Hutt*<»ry plugH. 


plugging A system of electric bmkixig 
in which the motor connections are 
reversed for stopping, with a stories 
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POLAR COORDINATES 


resistance being used to keep the cur- 
rent at a safe value and with means for 
opening the circuit when the motor 
stops, so that it does not actually 
reverse. 

plug-in Having terminals such that con- 
nections are made automatically by 
plugging the device into a socket or 
series of jacks. 


pneumatic loudspeaker A loudspeaker 
in which the acoustic output results 
from controlled variation of an air 
stream. 

point effect The fact that a discharge 
will occur more readily at sharp points 
than elsewhere on an object or electrode. 

pointer The needle-shaped rod that 
moves over the scale of a meter. 


plug-in coil A coil wound on a form often 
resembling an elongated tube base, 
with the coil leads connected to the 
pins on the base. These coils can be 
interchanged as easily as radio tubes, 
and are used for changing the tuning 
range of a receiver or transmitter. 



plug-in device A coil, transformer, crys- 
tal unit, or oth(^r device having ter- 
minals so arranged that all connections 
can be made siinxiltanooxisly by pushing 
the device into a suitable socket. 

plug-in resistor A fixed resistor having 
tc^rminals arranged for plugging into 
a socket or jacks. The most common 
types, \iscd for lilamont voltage- 
(iropping purposes in receivers, are 
mountecl in metal or glass envedopes 
and resemble radio tubes. These 
should not bo calhul ballast tubes 
unless they definitely have a ballast 
a(*.tion that tends to maintain constant 
voltiige. 

plunger-type instrument A moving-iron 
iustnimeiit in which the jiointor is 
attached to a long and specially shaped 
pi(U‘.e of iron that is drawn into a coil 
carrying the current to be measured. 

p-m 1. Abbreviation for phase modu- 
lation. Same abbreviation used for 
noun and adjective. 2. Abbn^viation 
for permanent magnet. 


point of communication A specific loca- 
tion to whicha radio station is authorized 
to communicate for the transmission 
of public correspondence. 

point source A light source whose di- 
mensions are small compared with the 
distance from which it is viewed. 

point-to-point communication Hadio 
communication between two definite 
fixed stations. 

point-to-point telegraph station A fixed 
station authorized for radiotelegraph 
communication. 

point-to-point telephone station A fixed 
station authorized for radiotelephone 
communication. 

poison A substance that reduces phos- 
phorosccnco in a luminescent material. 
Thus, iron is a poison to certain phos- 
phorescent materials prepared from 
zinc sulphide, and extreme care must 
bo taken to keep iron out of those 
cotnpoiinda. The opposite of poison 
is phosphorogen, which promotes 
phospliorosconco. 

Poisson’s equation At any point in an 
isotropic medium, the divcrgenco of 
the electric displaceinont is propor- 
tional to the density of the electric 
charge. 

polar Pertaining to, measured from, or 
liaving a pole, as the poles of the 
earth or of a magnet. 

polar coordinates A system of co- 
ordinates in which a point is located 
by its distance from a fixed point and 
the angle that the lino from this fixed 
point to the given point makes with a 
fixed reference line called the polar 
axis. 
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POLAR DIAGRAM 


polar diagram A diagram employing 
polar coordinates to show the magni- 
tude of a quantity in some or all direc- 
tions from a point. 

polarimeter A polariscope having pro- 
visions for measuring the state of 
polarization. 

polariscqpe An instrument for examin- 
ing the state of polarization of light 
or other radiation and for studying 
polarizing properties of various mate- 
rials and devices. 



CORRECT CONNECTIONS FOR 
CURRENT MEASUREMENTS 



CORRECT CONNECTIONS FOR 
VOLTAGE MEASUREMENTS 


the paths of the vibrations in a piano 
perpendicular to the ray are straight 
lines, circles, or ellipses, giving, respec- 
tively, plane polarization, circular 
polarization, or elliptical polarization. 
2. In electrolysis, an increase in the 
resistance of an electrolytic ccU due to 
a change in the potential of an elec- 
trode during electrolysis. In dry cells 
it shortens the useful life. 3. The 
effect produced in a dielectric when it 
is placed in an electric field, whereby 
the positive charge in each atom is 
slightly displaced with reference to the 
negative charge. 4. In magnetism, 
the orientation of molecule-size magnets 
in a piece of iron or other magnetic 
material that is placed in a magnetic 
field, whereby the tiny internal mag- 
nets tend to line up with the magnetic 
lines of force. 5. In radio, a term used 
in specifying the direction of the elec- 
tric vector in a linearly polarized radio 
wave as radiated from a transmitting 
antenna. 

polarization cycle The pattern formed 
by the end of the rotating vector repre- 
senting the vibrations in a beam of 
polarized radiation. It is a straight 
line for plane-polarized light, an ellipse 
for elliptically polarized light, and 
a circle for circxilarly polarized light. 


Correct polarities for ammeter and voltmeter 
oonneotions. 

polarity 1. An electrical condition de- 
termining the direction in which cur- 
rent tends to flow. Usually applied 
to batteries and other direct-voltage 
sources. 2. The quality of having 
two opposite charges, one positive and 
the other negative. 3. The quality 
of having two opposite magnetic poles, 
one north and the other south. 

polarity indicator An instrument used 
to identify the positive and negative 
ter min a l s in a direct-current circuit. 

polarity wiring A method of v.dring 
buildings, in which a white wire is 
always used for the ground side of each 
branch circuit. 

polarization 1. In optics, the act or 
process of making light or other radia- 
tion vibrate in a definite form so that 


polarization diversity A variation in tho 
polarization of a received radio wave 
from horizontal to vertical and to skew 
angles during fading. This effect can 
be utilized to counteract fading by 
using one horizontal doublet and one 
vertical antenna at the same spot, each 
feeding its own receiver, and combining 
the receiver outputs in such a way that 
the strongest signal is utilized at each 
instant just as in space-diversity 
reception. 

polarization errors Errors in the bearing 
or course indicated by a radio beacon 
or direction finder, introduced by 
horizontally polarized components of 
the electric field under certain trans- 
mission conditions. Originally called 
night effects because they arc generally 
greatest at night. 

polarization photometer A photometer 
that measures the intensity of the light 
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POLE SHOE 


from a source by using polarizing 
devices. 

polarization plane A plane associated 
with a ray of plane-polarized radia- 
tion. It is believed to correspond to 
the vibrations of the magnetic vector 
as the wave progresses. 

polarize 1. To produce poles, as by 
magnetizing a piece of iron. 2. To 
make light or other radiation vibrate 
in a definite form. 3. To produce any 
other type of polarization. 

polarized ammeter An ammeter for 
direct-current circuits, having a pointer 
that is deflected in opposite direc- 
tions by currents flowing in opposite 
directions. 

polarized light light that vibrates in 
only one plane. Ordinary light sends 
out vibrations in all directions, like 
the spokes of a wagon wheel. I?olar- 
ized light would correspond to the 
condition in which only two opposite 
spokes remain, such as the two vertical 
spokes. 

polarized relay A relay in which the 
movement of the armature depends on 
the direction of the current in the 
circuit controlling the armaUire. 

polarizer A Nicol prism or other device 
for polarizing light. More specifically, 
it is the first of two prisms used for the 
purpose, and receives the light as it 
enters; the other is called the analyzer. 


placing the solution in a container or 
cell having a mercury anode at the 
bottom and having a dropping-mercury 
cathode. Current measurements are 
made while a direct voltage is applied 
to the electrodes and gradually in- 
creased. The resulting values can be 
plotted, or a special instrument called 
a polarograph can be used to re- 
cord the current-voltage curve auto- 
matically. In a recent development, 
interpretation is based on a pattern 
produced on the screen of a cathode- 
ray oscilloscope. 

Polaroid A light-polarizing material 
made by depositing on a sheet of glass 
or transparent celluloid a chemical 
solution that crystallizes and then has 
light-polarizing properties. 

polar radiation pattern 1. A diagram 
showing the relative strength of the 
radiation from an antenna in all direc- 
tions in a given plane. 2. A diagram 
showing the strength of sound waves 
radiated from a loudspeaker in various 
directions in a given plane, or a similar 
response pattern for a microphone. 

pole 1. One end of a magnet. 2. One 
clcctrodo of a battery. 

pole piece A piece of ferromagnetic 
material forming one end of an electro- 
magnet or permanent magnet, and so 
shaped as to control tho distribution 
of the magnetic! flux in tho vicinity. 


polarizing angle The angle (to tho per- 
pendicular) at which light must fall on 
a dielec!tric reflecting surface in order 
to get maximum plane polarization in 
tho reflected light- 

polarizing current '^Fhe dircu'.t (‘.urrc’int 
flowing through an irori-c.orc! choke 
coil. It brings the core toward mag- 
netic saturation and thus (Uteininos 
the inductance value. 

polarograph An instriimont for auto- 
matically recording tho currcmt-voltage 
curve of a solutioii during polarograph ic. 
aualysis. 

polarographic analysis Analysis of (dwiin- 
ical solutions by interpretation of 
the current-voltage curve obtained by 


pole shoe That portion of a field pol(! 
whi<!h fa(‘.eH the armature of a rotating 
machine. It may be sepaniblo from 
the body of tlu! pole. 



INUicti ru<U() rcHult in groiitoi* mobility 

and bother orguiiization. 
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POLICE CALLS 


police calls Broadcasts or orders issued 
by police radio stations. They can 
be heard on some broadcast band 
receivers at the high-frequency end 
of the dial. 

polycylindxical endoTibratox A cylinder 
with two end plates inside which are 
mounted a number of coaxial cylinders 
fixed alternately to one or the other 
end plate, with the free ends of the 
cylinders not quite reaching the oppo- 
site plate. The arrangement is equiv- 
alent to a number of coaxial lines 
connected in series, each formed by 
the outer surface of one cylinder and 
the mner surface of the next larger 
cylinder. Also called multiple resonant 
line. 

polymer One of two or more substances 
having the same kinds of atoms in the 
same proportions but different molec- 
ular weights, such as acetylene (CaHs) 
and benzene (GeHe). 

polyphase Having or utilizing several 
phases. Thus, a polyphase motor 
operates from a power line having 
several different phases of alternating 
current. 

polyphase motor A motor designed for 
operation from a polyphase circuit. 

polyphase synchronous generator A 
generator that produces at its terminals 
two or more symmetrical alternating 
voltages having definite phase rela- 
tionships to each other (90 electrical 
degrees for two-phase machines and 
120 electrical degrees for three-phase 
machines). 

polyphase transformer A transformer 
designed for use in. polyphase circuits. 

polystyrene A thermoplastic material 
having excellent dielectric properties, 
crystal clarity, and good chemical 
resistance. Used for coil insulation, 
insulation between plates in capaci- 
tors, insulating beads in coaxial cables, 
optical lenses, insulators, sockets for 
xiltrahigh-frequency work, etc. 

pool tank A pool tube having a heavy 
metal envelope somewhat resembling 
a tank. 


pool tube A gas-discharge tube with a 
pool-type cathode (liquid or solid) in 
which no means is provided for con- 
trolling the unidirectional current flow. 
Used for rectification. Also called 
pool tank or simply tank. 

porcelain A ceramic material made by 
baking a mixture of various materials 
such as silicates, quartz, and kaolin. 
Used for insulators. 



Poroolain insulators supporting CO-ton KDKA 
tower. 

portable receiver A relatively compacit 
and lightweight radio re(*.oiver that is 
completely solf-cont*iinod. 

portable recorder A sound recorder 
built into a carrying case and designed 
for portable operation. 

portable transmitter A complot^i radio 
transmitter designed ho that; it can be 
readily transported from place to plac(^. 

position report A radio iiu^ssago, in a 
specified form, containing relevant 
items of information on the position 
and progress of a vessel or an aircraft. 

position-type telemeter A telemeter 
that employs the relative phase posi- 
tion between two or more olec.tric*. 
quantities, or the magnitude relation 
of two or more quantities, as the 
troruslating means. 

positive 1 . Having fewer electrons than 
normal, and hence having the ability 
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POSITIVE PiaURE PHASE 


to attract electrons. 2. Having a 
definite action that is not likely 
to fail. 3. Numerically greater than 
zero; not negative and not reversed 
in sense. 4. Having the same rendi- 
tion of light and shade as in the original 
subject, as a positive image. 

positive bias The condition in which 
the control grid of a vacuum tube is 
positive with respect to the cathode. 

positive charge The condition existing 
in a body having fewer electrons than 
normal. 

positive column A luminous region, 
often consisting of alternate light and 
dark bands between the Faraday dark 
space and the anode in a Crookes tube 
or other glow discharge tube at moder- 
ate pressures. 

positive electricity That kind of elec- 
tricity which predominates in a body 
composed of glass after it has been 
electrified by rubbing with silk. 

positive electrode The body of con- 
ducting material tluit servos as the 
anode in a primary cell when the 
cell is discharging. It is connected to 
the positive terminal of the cell. 
lijle<itrons flow through the external 
circuit to tho positive electrode. 

positive electron Another name for 
the positron, which is like tho electron 
except for having a unit positive 
charge. 

positive feedback Focdlmck that results 
in increasing the amplification or is of 
such phase relationship as to sustain 
oscillations. Also <‘.alled reg<merati(m, 

positive grid Any grid whose potential 
is positive with rcwpc^ct. to the cathode 
in a vacuum tub<^ 

To loaot cfrct/I’t- ->4 



Elootrodo arrauKonittiii of a or 

rwtar<iing-fiol<l OHoillator tul>« having a Hpiral 
grid and a dividocl plato. 


positive -grid oscillator An oscillator 
capable of generating frequencies up 
to about 5,000 megacycles. It em- 
ploys a triode tube in which electrons 
oscillate or vibrate back and forth 
through the meshes of a grid that is 
maintained positive with respect to 
the cathode. The frequency depends 
on the transit time of the electrons, 
and this in turn depends on the elec- 
trode dimensions and the voltages at 
which they are operated. Because 
electrons are negatively charged, the 
positive grid produces a retarding 
field that pulls electrons back after 
they have passed through the ^d 
on their way to the plate, initiating 
the electron vibration. Barkhausen- 
Kurz and Gill-Morrell oscillators are 
examples. Also called retardiTig-field 
oscillator. 

positive-ion emission Thermionic emis- 
sion of positive particles that are 
ions of the metal used as tho cathode 
of a vacuum tube or are due to some 
impurity in the cathode. 

positive ion sheath A collection of 
positive ions on the control grid of a 
gas-fillod triode tube. If a sufficiently 
high negative bias is applied to the 
grid, this positive sheath blocks 
plate-current flow. 

positive modulation 1. In an amplitude- 
modulation television or fa^imile 
system, that form of modulation in 
which maximum transmitted power 
corresponds to maximum light inten- 
sity at tho television camera or mini- 
mum density of tho subject copy in 
facsimile, 2. In a froquoney-moduhir 
tion facsimile system, it is that form of 
modulation in which the highest 
tnuismittor frequency corresponds to 
the mmiinum density of tho subject 
copy. 

positive modulation factor Tho ratio 
of tho maximum positive departure 
of tho envelope of an aniplitudo- 
raodulation wave from its average 
value tiO its average value. This rating 
is used when tho modulating signal 
wave has uxxequal positive and negative 
pc^iks. 

positive picture phase A condition in 
v’hich increases in brilliancy of th<^ 
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POSITIVE PLATE 


scene or picture being televised make 
the picture signal voltage increase in 
a positive direction above the zero 
level. 

positive plate The grid of lead that is 
filled with active material and is 
connected to the positive terminal 
of a storage battery. Electrons flow 
toward it through the external circuit 
when the battery is discharging. 

positive-ray analysis The separation of 
atoms and measurement of their 
masses by subjecting positive ions 
to the deflecting effects of electric or 
magnetic fields. 

positive-ray current A current in a 
rarefied gas, comprising the movement 
of positively charged particles. Also 
called anode-ray current, 

positive rays Streams of positively 
charged atoms or molecules (positive 
ions) that travel in the direction from 
the anode to the cathode in certain 
types of evacuated tubes. These rays 
are commonly observed in the space 
behind the cathode after passing 
through openings or canals in the 
cathode. Also called canal rays. 

positive temperature coefficient The 
characteristic in which the resistance 
of a substance increases when tempera- 
ture increases. All metals and most 
metallic alloys have this characteristic. 
Carbon has a negative temperature 
coefficient. 

positive terminal That terminal of a 
battery or other voltage source toward 
which electrons flow through the 
external circuit from the negative 
terminal. 

positive transmission The transmission 
of television signals in such a way that 
an increase in initial light intensity 
causes an increase in the transmitted 
power. 

positive tube A thyratron having a 
control grid that is spaced and propor- 
tioned to prevent ionization until the 
grid is made positive with respect to 
the cathode. These tubes can be 
operated at higher frequencies than 


thyratrons responding to negative 
grid potentials. 

positron A positive charge believed to 
have the same mass as that of the 
electron, and halving a unit positive 
charge that is the counterpart of the 
unit negative charge of the electron. 
Also called positive electron. 

post-office bridge A form of Wheatstone 
bridge in which desired resistance 
values are obtained by inserting or 
removing plugs that fit between special 
terminals. 

potassium An alkali metal having 
photosensitive characteristics, used on 
the cathodes of phototubes when 
maximum response is desired to blue 
light. 

potential The degree of electrification 
as referred to some standard, such as 
earth. The potential at a point is 
the amount of work required to bring 
a unit quantity of electricity from 
infinity to that point. Potential and 
voltage are often used interchangeably. 

potential barrier A region in which 
the electric potential is such that 
moving electric charges attempting 
to pass through it encounter opposition 
and may be turned back. The poten- 
tial required for this purpose is called 
the stopping potential. 

potential coil In a measuring instrument 
or other device having series and shunt 
coils, the shunt coil is the potential 
coil because it is connected across the 
circuit and is affected by changes in 
voltage. 

potential difference 1. The algebraic^ 
difference between the individual po- 
tentials of two points; hence th(» 
voltage existing between two points. 
2. The amount of work required to 
bring a unit charge from one point 
to another. Equivalent phrases more 
commonly used are voltage and voltage 
drop. 

potential divider A voltage divider. 

poten^ energy Energy duo to the 
position of a particle or pioc.e of matter 
with respect to other particles. Tims, 
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POWDERED IRON CORE 


a weight held above the 'ground haa po- 
tential energy. An electrostatic field 
has potential energy. 

potential function A function that con- 
stitutes the variable factor in the 
expression for any physical potential, 
such as for electric potential. 

potential galvanometer A galvanom- 
eter-type instrument having such high 
resistance that it takes practically no 
current. It has been replaced by 
the modern electronic vacuum-tube 
voltmeter. 



Action of a potentio motor. 


potential gradient The difference in 
the values of the potential per unit 
length along a conductor or through a 
dielectric. 

potential hole A region toward which 
the electric potential drops abruptly. 
The term is common in nuclear physics. 

potential transformer An instrument 
transformer intended for measurement 
or control purposes, and designed to 
have its primary winding connoctt'.d in 
parallel with the circuit whose voltage 
is to bo measured or controlled. Also 
called voltage tramfornwr. 


2. A true potentiometer is an instru- 
ment for measuring potential differ- 
ence by balancing it against the voltage 
drop between two points on a cali- 
brated adjustable resistance carrying 
a constant current. 

potentiometer control Control by means 
of a variable voltage obtained with a 
sliding contact on a resistance con- 
nected across part or all of a voltage 
source. 

pothead An insulator used in making 
a sealed joint between an underground 
cable and an overhead line. 


Potier diagram A vector diagram show- 
ing the voltage and current relations 
in an alternating-current generator. 

Potter-Bucky grid A grid of load strips 
placed in front of the specimen or 
patient being examiuc<l with an X-ray 
machine, to absorb scattered X-ray 
radiation and prevent it from fogging 
the (llui. 

Poulsen arc A (Uroct-current arc be- 
tw('en (dectrodes in a chamber through 
which hydrogen or illuminating gas 
is pasH(Ml continuously. In parallel 
with the arc outside the (-.hambor is 
^ , _ an oscillating cinmit containing a 

potentiometer 1 . 1 opular^ name for a capacitor and th(i primary circuit of an 

variabhi resistance unit having a air-core transformer. The combina- 

rotating contact arm that can be set pnxluces undamped radio-fro- 

at any desired point along a curved ro- quency oseillations, ami was used 

sistamse (denumt. The voltage source oxtensivedy for producing radio signals 

is c.onnoctod to th(^ end t(irnnnals of before tlui ilays of vacAuiiu-tube 

the resi8tan(‘.o element, and the output transmitters, 

circuit is connected bidwecn one end ^ , 

lonninal and the movable contact poundal Tlu^ absolute Knglish unit of 

to give a voltage-dividing action. force. It. will giv<^ u free mass of one 
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potential winding Any winding con- 
nected a<*.ross the two sides of a (dreuit, 
and henc.c acted on by the circuit 
voltage. 
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POWDERED IRON CORE 


pound an acceleration of one foot per 
second per second. 

powdered iron core A core consisting 
of finely divided particles of magnetic 
material mixed with a suitable bonding 
material and pressed into shape. 
Used with radio-frequency coils at 
frequencies up to several hundred 
megacycles, permitting a reduction 
in turns for a given inductance without 
excessive losses due to eddy currents. 
Also called Ferrocart core. 

powder metallu^ The art of produc- 
ing metal objects, transformer cores, 
magnets, tungsten for filaments, 
oilless bearings, etc., by compressing 
finely powdered metals in molding 
dies, then treating at a temperature 
below the fusion point of the metal. 

power 1. The time rate of doing work. 
2. The rate at which electric energy 
is being fed to or taken from a device, 
measured in watts.' 3. The result 
obtained when a number or quantity 
is multiplied by itself a particular 
number of times. Thus, 125 is the 
third power of 6. 

power amplification The ratio of the 
signal power delivered by the output 
circuit of an amplifier to the signal 
power supplied to the input circuit. 

power amplifier 1. An audio-frequency 
amplifier having one or more power 
tubes and designed to deliver relatively 
large amounts of audio-frequency 
power. 2. A radio-frequency ampli- 
fier located somewhere between the 
oscillator and antenna in a transmitter 
^d having as its chief function the 
increasing of radio-frequency power. 

power-amplifier stage 1, An audio-fre- 
quency amplifier stage that is capable 
of handling considerable audio-fre- 
quency power without distortion. 2. 
A radio-frequency amplifier stage that 
serves primarily to increase the power 
of the earner signal in a transmitter. 

power cord The two-wire flexible cord 
used to connect a radio receiver or 
portable electric appliance to a con- 
venience outlet. 


power detector A detector circuit that 
will handle strong input signals 
without objectionable distortion. 

power factor The ratio of active power 
to apparent power. As a percentage 
rating, it is equal to the resistance of a 
part or circuit divided by the imped- 
ance at the operating frequency, with 
the result multiplied by 100. A pure 
resistor has a power factor of 100 per 
cent. A pure capacitor has a power 
factor of 0 por cent leading, while a 
pure inductor (coil) has a power factor 
of 0 per cent lagging. Power factor is 
equal to the cosine of the phase angle 
between the current and voltage when 
both are sinusoidal. 

power-factor correction Addition of ca- 
pacitors to an inductive circuit to 
increase the power factor. The capaci- 
tors offset part or all of the inductive 
reactance, making the total circuit 
current more nearly in phase with the 
applied voltage. 

power-factor meter An instrument for 
measuring power factor. Its scale is 
usually graduated in percentage power 
factor. 

power gain The ratio of the powers 
required to produce a field strength 
with a standard comparison antenna 
to the power required to produce the 
same fidd strength with the antenna in 
question. The power gain is usually 
expressed in decibels. 

power level The amount of power being 

' transmitted past any point in a system. 
It can be expressed in watts, decibels, 
or volume units. 

power-level indicator An alternating- 
current voltmeter calibrated to read 
audio-frequency power level in decibels 
or volume units. 



Capaoitor-tsrpe powor-line filter, used to pro* 
vent power-lino noise from entering a radio 
reoeivor. 
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PRAaiCAL SYSTEM 


power line Two or more wirea conduct- 
ing electric power from one location to 
another. 

power output tube A power tube. 

power pack The power supply unit 
of a radio receiver or other electronic 
unit. It converts the available power 
line or battery voltage to the values 
required by the apparatus. 

power rating For a radio transmitter, 
the power available at the output 
terminals of the transmitter when 
these are connected to the normal 
load circuit or to an equivalent circuit. 
For an amplitude-modulation tele- 
phone transmitter, it is the power 
available when the carrier is being 
modulated to its 8pe<iifiod modulation 
capability. For a continuous-wave 
t(^leg^lph transmitter, it is the power 
delivered with the key closed. 

power ratio llio ratio of the power 
Old put to the power input of a de- 
vice. The result is usually expressed 
ns th(^ nuniher of decibels loss or gain. 



Power relay eirouit (mininuini-roluelanoo 
type). 

power relay 1. A relay that functions 
at a pn^letermined value of power. 
2. "I’he final nday in a sequence of 
ndays <'.ontrolling a load or a magnetic 
(Hinhictor. 
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Power transformer. 


provide the required different alternat- 
ing voltage values in a radio receiver, 
transmitter, or other equipment. 

power tube A tube capable of handling 
more current and power than an 
ordinary voltage-amplifier tube. It 
is used in tho last stage of an audio- 
frequency amplifier or in high-power 
stages of a radio transmitter. 

Poyntmg’s theorem If there is a flow 
of electromagnetic energy into or 
out of a closed region, the rate of flow 
of this energy is at any instant propor- 
tional to the surface integral of the 
vector product of the electric and mag- 
netic intensities. This vector prod- 
uct is called Poynting’s vector, and 
has important applications for electric 


power switch Tho main swit<^h in a 
nidio roceivc^r, transmitter, or other 
<‘<liiipmont. It connects or discon- 
tiio unit from its power line. 
()rt<m c, ailed on-off switch. 

power transfonner An iron-core trans- 
former having a primary winding 
that is connected to an alternating- 
(uirrent powcT line and having a 
number of secondary windings that 
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waves. 

Poynting’s vector The vector product 
of tho electric and magnetic intensities 
involved in Poynting’s theorem. 

practical system A system of electrical 
units in which the units are multiples 
or submultiples of centimeter-gram- 
sccond electromagnetic units. The 
units in the practical system^ were so 
selected that, at the time of its estab- 



PREAMBLE 


Ushment, the more important units 
would be of convenient size and the 
proportionality factor would be unity 
in the most common electrical equa- 
tions. Practical units are the ampere, 
coulomb, volt, ohm, henry, farad, 
joule, watt, and watt-hour. 

preamble The portion of a commercial 
radio-telegraph message that is sent 
first. It contains the prefix, message 
number, office of origin, word check, 
time filed, date, and other data not 
part of the original message. 

preamplifier An audio-frequency ampli- 
fier used ahead of the main audio- 
frequency amplifier in a radio studio 
or at the input of a transmission line. 

precedence indicator A device that 
indicates which of two or more actions 
comes first. The electronic version, 
employing thyratrons, has a high 
degree of accuracy. 

precipitation Separation of dust par- 
ticles from air by means of an electro- 
static precipitator. 

precipitation static Static interference 
due to rain, sleet, snow, or electrically 
charged clouds, often severely affecting 
aircraft radio commimication. 


precipitator An apparatus for removing 
small particles from air by electrostatic 
precipitation, as in the Precipitron. 



Preoipitron unit being used to protect rotating 
znaohinery from dust. 


Precipitron An electronic apparatus for 
removing smoke, dust, oil mist, or 
other small particles from air. A 
high direct voltage, of the order of 
10,000 volts, is obtained from Mgh- 
voltage rectifier tubes and applied 
to a fine wire mesh through which the 
air is drawn by a fan. Particles in the 
air are charged by this screen, and 
are then drawn through a system of 


parallel charged plates that attract 
the particles and remove them from 
the air. 

precision Adapted for extrennoly accu- 
rate scientLtici measurciinent. It is not, 
however, a guarani, e(i of a(u‘.uracy 
(negligible error), beeaiist*. izn^dsiou 
refers to the nK^asiiriiig instrument 
and docs not cover exi.<Tnal sounu^s 
of error inherent in the nu'asuring 
method. 

preconduction current The low value 
of plate current flowing in a thyrntron 
or other grid-controlled gas tube prior 
to the start of conduction. 

Preece’s formula The fusing current 
of a eonduetor made*, of giv<m izialt^rial 
is proportional to tlu^ 1.5 power of the 
difunctor. 

preemphasis 1. IncreaHing the ndative 
strength of higher audio frcuiuencic^s 
in a methodical manm^r at a 
quoiicy-modulatioii transmitter prior 
to transmission to ensur<^ that tliese 
components will override' noist\ Origi- 
nal relations are reston'd at t r(‘<‘i‘iver 
by deomphusis. 2. Increjising tlu' 
ative level of some audio fre'enu'iicies 
with rcjspec.t to oih(n'S during sound 
recording, 

prefix A number or letter di'signation 
used in the pre^imble of a radio- 
telegraph nu^ssag(% to indi<'«t<» th(‘ 
general nature of tlut nu'ssiigc'. 

preselector The setaion aheml of th(^ 
frequency converU^r (osciilator-mixer 
first detector) in a supc'rlu'tt'rodyne 
receiver. It may he simply a turn'd 
circuit connecting th('. antenna to tlie 
input of the first det('.<dor, or may 
have one or more tuni'd or untuiu'd 
raclio-froqueii(?y ainplifuT stage's. 

preselector stage A radio-fnapu'ncy am- 
plifier stage in th<^ pn'seUwtor of a 
Buperhetcrodyno re<‘.eiver. 

preservative A solution int<»nd(«l to 
increase the life of inHiautam^JUS 
recording disks. 

press In a vacuum tube, th(^ glass that 
is pressed arouml the (d<Kttro<i<» support 
wires and electrode leads to hold them 
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in correct relations to each other and 
to bring the leads through the glass 
envelope of the tube. 

pressing 1. A commercial phonograph 
re(*.ord. 2. The process by which 
commercial phonograph records are 
made from stampers. 

pressure amplitude The maximum ab- 
Hohii.e value of the instantaneous 
sound pressure at a point during 
any given cycle, for a sinusoidal 
sound wave. The unit is the dyne 
pc*.r square centimeter. The term 
maximum sound pressure applies to 
all typos of sound waves. 

pressure level The pressure level in 
(Uuubcls of a sound is twenty times 
th(^ logarithm to the base 10 of the 
ratio of the effective pressure P of 
this sound to the roferonce pressure 
Unless otherwise specified, the 
re^foreiKse pressure is understood to be 
0.0002 dyne per sciuare centimeter. 

pressure microphone A microphone in 
which the elcndrical response is caused 
by variation in pressure in the actuat- 
iiig sound wave, hlxtunplos are car- 
bon, (iondenscr, moving-coil (dynamic), 
atul crystal microphones. 

pressure-type capacitor A fixed or vari- 
abl<^ capacitor imnintcd in a metal 
tank (illcid with nitrog<ui at a pressure 
t hat, may bo as great as 300 pounds 
j)(*r H(iuarc inch. Tlie high pressure 
ix^rmits a voltages rating several times 
t.hat of t.h(^ air rating. Used chiefly 
in transmitters. 

pressure welding A group of welding 
])r<)c(‘ss('s in wliic.li mec.hanical pr(«38urc 
is applied during wc^lding to hold the 
parts togcth(^r. lOxamples are rcsist- 
an(‘.(^ welding, spot welding, Beam 
wedding, and p(^rcusHive welding. 

primary 1. That transformer winding 
whic^h nwidves energy from a sup- 
ply (dreuit. The secondary nxteives 
th(^ Cinergy by electromagnetic imluc- 
iion from th(^ primary. 2. First in 
ord<^r of importaticc?, placement, or 
devclopiiient. 

primary battery A batt(iry eonsisting of 
one or more primary colls. 
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primary cell A cell designed to produce 
electric current through an electro- 
chemical reaction that is not efficiently 
reversible. When discharged, the cell 
cannot be efficiently recharged by an 
electric current. 

primary circuit The first, in electrical 
order, of two or more coupled circuits, 
such as the primary winding of a 
transformer. 

primary colors Additive primary colors 
are three colors which, when added 
in proper proportions, produce a 
sensation of white; one combination is 
red, green, and blue. With subtrac- 
tive primary colors (as red, blue, and 
yellow), white light is completely 
absorbed when passed in succession 
through transparent screens of these 
colors. 

primary current The current flowing 
through the primary winding of a 
transformer. Changes in this current 
cause a voltage to be induced in the 
secondary winding. 

primary dark space A narrow non- 
luminous region appearing between 
the cathode and the cathode glow 
for certain gases used in gas discharge 
tubes. 

primary electron That electron which 
has the greater energy after a collision 
between two electrons. The other is 
the secondary electron. 

primary emission Electron streams or 
cathode rays which, when bombardmg 
a material, excite secondary emission 
from the material. Usually called 
primary radiation when the exciting 
radiation consists of ultraviolet rays 
or X rays. 

pribenary relay The relay that produces 
the initial action in a sequence of 
operations. 

primary service area The area in which 
the ground wave of a broadcast station 
is not subject to objectionable inter- 
ference or fading. 

primary skip zone The area around a 
radio transmitter that is within the 
skip distance but beyond the ground- 
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wave range. Radio reception is pos- 
sible in the primary skip zone only 
by sporadic, scattered, and zigzag 
reflections. 

primary standard A unit directly de- 
fined and established by some au- 
thority, against which all secondary 
standards are calibrated. 

primary volt^e The voltage applied 
to the terminals of the primary winding 
of a transformer. 

primary winding The input winding 
to which voltage is applied in a 
transformer. 

prime mover Any engine, turbine, or 
other source of mechanic^ power used 
to drive an electric generator. 

priming illumination A small steady 
illumination applied to a phototube 
or photoelectric cell to make it more 
sensitive to the variations in illumina- 
tion being measured. 

principal axis A line so chosen with 
reference to a rigid body that the body 
may rotate about 
that line without de- 
veloping a centrifugal 
torque in any plane 
containing the line. 
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principal focus The 
focus for a beam of 
rays parallel to the 
axis of a lens or 
mirror. 

printer telegraph code 
A five- or seven-unit 
code used for opera- 
tion of teleprinter, 
teletypewriter, and 
similar telegraph 
printing services. 
The seven-unit code 
requires only three 
marking elements out 
of the seven available 
per character. If 
fewer than three are 
received because of 
fading, or if more than 
three impulses arrive 


because of static, the receiving ma<*liino 
prints a special orror-indicator sign 
rather than an improper letter. 

printing telegraphy '^Phat method of 
tele^aph operation in which the 
received signals arc autoinati<*,ally 
recorded in printed characters. 

prism A piece of 
optical glass or wJTE 
other transpanmt 
material having a ''WinlV 
triangular cross- 

section, used to Artiou o£ a pilfliii. 


Seven-unit printer 
telegraph code 
used in printing- 
telegraph service. 


reflect or refract light rays. 

probability amplitude A wave fuiKd.ion, 
commonly denoted by whicdi HatisfloH 
the Schroedinger wave (equation and 
other similar cqiiat.ioiiH of wave me- 
chanics and corresponds l.o a (iimntum 
condition actually fulfilled in nature. 

probable error That amount of error 
which, according to tlie laws of 
probability, is most likely to o<^(‘ur 
during a measurement. Half 
results will have a greater error than 
this value, and the other half of the 
series of results will have less error 
than the probable error. 

profilometer An instrunumt for meas- 
uring surface ^oughn(^HH. 

program amplifier An audio-frequency 
amplifier in a broadcast transmitti^r. 

program circuit A tehq^hone circuit 
that has been cqualiz<*d to handle a 
wider range of fr(^<iu(*iicies than are 
required for ordinary sp(H‘<*.li signals, 
so that it can be used for transmission 
of musical programs over radio net- 
works for broadctisting purposes. 

program failure alarm A program- 
operated vacuum-tulx^ nday that gives 
a visual and aural alarm when tlie 
program fails on the line IxMng moni- 
tored. A time delay is i)rovid(Ml to 
prevent the relay from op(*rating ami 
^ving a false alarm durii^g sta- 
tion-identification periods or oth(^r 
short periods of siUmce in program 
continuity. 

progressive seaxming In tehwision, a 
scannmg process in which successively 
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traced horizontal lines are adjacent, 
so that all picture elements are scanned 
during one vertical sweep of the 
scanning beam. 

projection cathode-ray tube A cathode- 
rny tube designed to produce an 
intensely bright but relatively small 
image that cun be projected onto a 
large viewing screen by an optical 
system consisting of lenses or a com- 
bination of lenses and mirrors. 



l*roject.ioii catluxlcvray tul>o with lenH. 



UrtC of u Hplioricttl mirror in a i)roj<Hs lion- typo 
toioviMiou roooivor. 

projector 1. The devuu^ \ise(l in an 
underwaU^r sound system to radiate 
a sound pulse in a desin^l <Ur(U',ti()n 
through th<’! water from the bottom 
of a ship. 2. A horn designed ^ to 
proj(^ct s()\m<l chi<*.fly in one direction 
from a loudsptyikcsr. 


prone-pressure method A method of 
reviving a person who has received a 
severe electric shock. It involves 
placing the victim in a prone position, 
face downward, applying gradual pres- 
sure just below the ribs to expel air 
from the lungs, suddenly releasing 
this pressure, and repeating the process 
regularly at a rate ^ghtly slower than 
that of normal breathing. 

Prony brake An arrangement for meas- 
uring the mechanical output of a motor 
by the pull on friction blocks bearing 
against a flywheel mounted on the 
shaft of the motor. 

proof plane A small piece of conducting 
material mounted on an insulating 
handle, used to sample the charge of a 
body and bring this charge to an 
electroscope to determine its polarity. 

propagation The travel of electromag- 
netic waves or sound waves through a 
medium, or the travel of a sudden 
electrical disturbance or sharp change 
in value along a line or cable. Propa- 
gation does not refer to the flow of 
current in the ordinary sense. 

propagation constant 1. For an electric 
transducer (energy-transferring de- 
vice), the natural logarithm of the 
ratio of the current entering the 
transducer to the current leaving when 
the transducer is terminated in its 
iterative impedances. 2. The prop- 
agation constant per unit length of a 
uniform lino is the natural logarithm 
of the ratio of the current at one point 
on the lino to the current at a second 
point, at unit distance from the first 
point in the direction of transmission 
along the lino, when the line is infinite 
in hmgth or is terminated in its charac- 
teristic impedance. 3. The propaga- 
tion constant per section of a periodic 
lino is the natural logarithm of the 
ratio of the current entering a section 
to the current leaving the same section, 
when the periodic line is infinite in 
longth or is terminated in its iterative 
impedaiicoB. The real part of the 
propagation constant is the attenua- 
tion constant, and the imaginary part 
is the phase constant (wavelength 
constant). 4. For transmission of 
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sound througiL any enclosure, the 
natural logarithm of the ratio of the 
volume velocity of the sound wave 
at the entrance of the enclosure to 
that at the exit. 

propagation factor The propagation 
ratio. 

propagation ratio The ratio, with re- 
spect to two points in a wave, of the 
displacement at the second point to 
that at the first point. It is expressed 
as a vector involving both amplitude 
and phase angle. The magnitude 
of this vector is called the attenuation 
ratio. Also called propagation factor, 
tranter factor, or transfer ratio, 

protective device A device for keeping 
imdesirably large magnitudes of cur- 
rent, voltage, or power out of a given 
part of an dectric circuit. 

protective gap A spark gap provided 
between a conductor and the earth 
by suitable electrodes to permit high- 
voltage surges due to hghtning to 
pass harmlessly to earth through the 
gap without damaging equipment. 
Usually called lightning arrester. 

protective resistance A resistance used 
in series with a gas tube or other device 
to limit current filow to a safe value. 

proton An elementary particle having 
a positive charge equal to that of the 
electron. One proton balances one 
electron. The nucleus of the ordinary 
hydrogen atom consists of a single 
proton. 

proximity effect Nonuniform current 
distribution throughout the cross- 
section of a conductor due to variations 
of current in a neighboring conductor. 
In a coil wound with the turns close 
together, this effect causes high dis- 
tributed capacitance and an increase 
in radio-frequency resistance. 

pseudodielectric A substance that in its 
liquid state contains a large number 
of free ions. These ions still exist 
in the solid state but cannot move 
and hence the solid state has poor 
conductivity. 

PST Abbreviation for Pacific Standard 
Time. 


psychogalvanic phenomenon Changes ni 
electrical characteristics of parts of the 
body during mental excitcniout. 

psychogalvanometer An instrument for 
testing mental reaction by det(^rniining 
how skin resistance changes with tlu^ 
application of an external voltage to 
electrodes in contact with the skin. 
It requires a high-gaiu Ht.al)ilize(l 
direct-current tunplilicr. Also (‘.alhul 
pathorneter. 

psychointe^oammeter An instrument 
that indicates or records one or more 
functional variables of a body, such 
as blood pressure, heart action, or 
skin resistance, (hiring questioning, to 
determine when the person is not 
telling the truth. I^opularly called 
lie detector. 

psychosomatograph An instrument for 
recording muscular action curnmt^ or 
physical movements during tc^sts of 
mental-physical coordination. 

public-address amplifier An audio-fre- 
quency amplifier used to provider t.h(^ 
audio-frequency power recpiired by 
loudspeakers for adequate sound cov- 
erage at a public gathering. 

public-address system A compk^to sys- 
tem for amplifying sounds and pro- 
viding adequate volume for large 
public gatherings. It may inclucU^ 
one or more inicrophoiu^s or otlu'r 
pickup devices, a powerful audio- 
frequency amplifier, and a number of 
loudspeakers. 

public avktion service A radiocom- 
munication service open to pu])lic 
corresp(>ndence (paid or toll messagt^s) 
to provide public communications to, 
from, and between aircraft in flight. 

piilling The effect occurring wh(m th(» 
frequency of an oscillator is forced, 
by some form of coupling, to cluingc^ 
toward the frequency of anotluT 
oscillation. 

pull-out torque The value of overload 
torque at which an induction motor 
falls out of synchronism with th(^ 
power-line frequency and Imnco stops. 

puU-up current The minimum (nirront 
value that will cause the armature of a 
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roluy t() Imj pulled against the relay 
(lore. 

pulsating current A periodic current 
t.hat is the sum of a direct current 
and an alternating current. This 
term is usually applied to the condition 
in which th<^ value of the direct current 
is greater than the maximum ampli- 
tude of the alternating current, so that 
ele(*.tron flow is always in the same 
direction. 

pulsating direct current A direct cur- 
rent that is changing in value at 
regular or irregular intervals but has 
the same direction at all times. 

pulsating quantity A periodic quantity 
that (Uin bo considered as the sum of a 
continuous (fixed) component and an 
alternating component. 

pulse A single disturbance that is 
propagated as a wave or electric cur- 
rent but has no cyclic characteristics. 

pulse -modulated waves Recurrent 
wave trains in which the duration 
of the trains is, in general, short 
compared with tlie interval hetweon 
them. Used extensively in radar. 


pup jack A small single-hole jack into 
which fits a single-pin contact plug. 
Also called iip jack. 

pure tone A sound produced by sound 
waves having only a single frequency, 
without harmonic frequencies. 

pushback hookup wire Tinned copper 
wire covered with loosely braided 
insulation that can be pushed back 
with the fingers sufficiently to expose 
enough bare wire for making a con- 
nection. 

pushbutton control Control of motors 
and other electrical equipment by 
means of relays and associated starting 
equipment actuated through auxiliary 
circuits that are opened and closed by 
pushbuttons in convenient locations. 



Pushbutton switch. 


pulse-time modulation A type of radio 
iranHinission in which the carrier 
conHiHl.H of puls(^s, with the time 
interval bef-wcuMi pulHOs being varied 
in a(‘.c<)r<lanco with modulation. The 
Hyst-(Mn is intended for ultrahigh- 
fre<menc.y bands, where it takes ad- 
vantage Of inherently wide channels 
available t.hen^ and gives improved 
sigiial-to-nois<*. rat.io. 'The abbrovhv- 
lion for ptilstvtimo modulation is t-m, 
analogous to a-m for amplitude modu- 
lation, f-m for frocpieney modulation, 
an<l p-m for phase modulation. 

puncture A disruptive discharge 
through insulation, involving a sudden 
ami large iner(«iH(‘. in current through 
th<* iiiHulation due to complete failure 
TiiidtT (d(‘<itroHtati<i stress. Also called 
hmikdown. 

Pupin coil An iron-core loading coil 
ins<^ri<Ml in telephone lines at regular 
intervals to halauco out the effect 
of capacitance between the lines. 


pushbutton switch A switch in which 
the contacts are closed by pushing 
one button and opened by pushing 
another button. 

pushbutton tuner A device that auto- 
matically tunes a radio receiver to a 
desired station when the button as- 
signed to the station is pressed. The 
button may connect a set of preadjusted 
trimmer capacitors into receiver tuning 
circuits, may control a small motor 
that drives the regular gang-tuning 
capacitor, or may apply force to a 
lever or cam system that rotates the 
gang-tuning capacitor to the correct 
position. 

push-pull circuit An amplifier circuit 
containing two tube's (or a double- 
section tube) arranged with the control 
grids connected to opposite ends of the 
input transformer secondary wintog 
or to other out-of-phase feed points 
and with the plates connected to 
opposite ends of the output trans- 
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former primary winding. Grid volt- 
age is then a maximum on one tube 
when it is a minimum on the other 
tube, so that the sum of the plate 
currents is constant. Signal compo- 
nents add in the output to give twice 
the output of a single tube, and the 
arrangement balances out all even 
harmonics that would otherwise cause 
distortion. 

push-pull microphone A microphone 
that makes use of two microphone 
elements operating 180 degrees out 
of phase. 

push-pull oscillator A vacuum-tube os- 
cillator haying two tubes connected 
much as in a push-pull amplifier, 
with control grids and plates connected 
to opposite ends of tuned circuits. 


push-pull transformer An au<lio-fre- 
quency transformer having a (uuiter- 
tapped winding for use in a push-pull 
amplifier circuit. 

pyranometer An instruinont that meas- 
ures the iiitensity of th(i radiation 
received from any portion of th<^ sky. 

pyroelectric The propesrty of (hivoloping 
electrical charges as a r<‘Hult of changers 
in temperature. It occ.urs in certain 
crystals. 

pyrohelioineter An instrument for m(>Hs- 
uring the total intensity of solar 
radiation. 

pyrometer An instrument for niojisuring 
high temperatures, ospecdally those 
beyond the range of nuTcury tliermoni- 
eters. Early pyrometc^rs d(ipend(Hl on 
expansion or contraction of Holi<ls 
with temperature. 'The more ac(uirat ct 
modern pyrometers are bas<Ml on 
change in rcsistaiuu^ of a platinum 
wire, on the production of a tluTino- 
electric current as in a platiiiuin- 
iridium thcrmocoxiple, on th<^ expansion 
of gases or vapors, on the spivcifie. 
heat of solids, or on the intensity of 
the heat or light radiatcnl. Radiation 
pyrometers and optical pyrometc^rs 
utilize this last princij>le. 

pyron detector A crystal d<d.(*cior in 
whioli rectification occurs betwexuv 
iron pyrites and a copper or otlu^r 
metallic point. 
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Q 1. The quality rating of a coil or a 
resonant circuit, equal to the inductive 
reactance divided by the resistance. 
Also called Q factor. 2. Quantity 
of electricity in coulombs. 

Q factor A rating applied to coils 
and resonant circuits, equal to react- 
ance divided by resistance. Often 
called simply Q. 

Q signal A three-letter abbreviation 
starting with Q, used in the Inter- 
national List of Abbreviations for 
radiotelegraphy to represent complete 
sentences. The signal is followed 
by a question mark when the question 
form of the sentence is intended. 
Thus, QHL means '^1 am busy,” 
and QRL? means Are you busy?” 

QSL card A card sent by one radio 
amateur to another to verify radio 
communication with each other. 

qtxad A structural unit employed in 
cables, consisting of four separately 
insulated conductors twisted togcjther. 
The two kinds now in use are the 
multiple twin quad and the spiral 
quad. 

quadded cable A cubic in whicli at 
least some of the conductors are 
arranged in the form of quads. 

quadrant A name formerly used for 
the unit of inductance that is now 
called the henry. 

quadrantal error The error in magnetic 
compass readings duo to the magnetic 
field of the steel hull of a ship. The 
error is a maximum when the vessel 
is pointing NIO, SK, SW, or NW and 
is zero when the ship is pointing N, E, 
S, or W. A similar error occurs in 
radio direction finders on vessels and 
aircraft duo to metal stru<it\ircs in 
the vicinity of the loop antenna. 

quadrant electrometer An electrometer 
for measuring voltages and charges 
by means of electrostatic forces. It 
consists of a metal plate suspended 


horizontally inside a short vertical 
cylinder of metal that is divided into 
four insulated parts, each connected 
electrically to its opposite. The two 
pairs of quadrants are connected to 
the two terminals between which 
potential difference is to be measured. 
The resulting electrostatic forces cause 
an angular displacement of the sus- 
pended plate, proportional to voltage. 

quadrature Two alternating quantities 
are in quadrature when the phase 
angle between them is 90 degrees. 

quadrature component The reactive 
component of a current or voltage 
due to inductive or capacitive react- 
ance in a circuit. 

quadruples circuit A telegraph circuit 
designed to carry two messages in 
each direction at the same time. 

qualimeter An instrument for indicating 
the liardness (penetrating ability) 
of X rays. Also called penetrometer. 

qualitative analysis Identification of the 
ingredients in a substance, withoiit 
determining how much of each is 
present. 

quality The fidelity of reproduction 
of a sound program or television 
imago. 

quality factor The Q factor of a circuit 
or device, ecjual to the inductive or 
capacitive reactance divided by the 
resistance. 

quantitative analysis Eotormination of 
the amount of t«ich ingredient that is 
present in a substance. 

quantity of electricity 1, The amount 
of electrical charge stored in a capaci- 
tor, measured in coulombs or similar 
units, and designed by the symbol Q. 
2. The amount of electrostatic charge 
on an object. A plus sign indicates 
that the objeet has fewer electrons 
than normal and hence has a positive 
charge. A minus sign indicates more 



QUANTITY OF X RAYS 

electrons than normal and hence a 
negative charge. 3. The amount of 
current flowing through a circuit in a 
given time, measured in coulombs. 
One coulomb is one ampere flowing 
for one second. 

quantity of X rays The product of 
intensity of X rays multiplied by time. 
It is not proportional to energy, but 
rather is proportional to the total 
ionization-producing ability. 

quantometer A t^e of ballistic galva- 
nometer in which the deflection of 
the moving coil is approximately 
proportional to the quantity of elec- 
tricity that has passed through the coil. 

quantum A definite elemental unit of 
energy associated with changes among 
the electrons and with corresponding 
radiation. The value of a quantum 
is hvj where A is Planck’s constant 
(6.547 X 10"^^) and v is the frequency 
of the vibration or wave with which 
the en^gy is associated. In the case 
of radiant energy, the quantum is 
called a light quantum. The plural 
is quanta. 

quantum condition The mathematical 
condition that must be satisfied for 
any given quantum state of an atom 
or other system. 

quantum correction The correction re- 
quired by any classical law or formula 
to bring it into harmony with the 
quantum theory. 

quantum efllciency The number of 
photoelectrons emitted from a metal 
per quantum of incident radiation. 

quantum equivalence principle When a 
quantiun of radiation is absorbed in a 
photoelectric or photovoltaic process, 
its entire energy reappears in some 
definite other form, such as the kinetic 
energy of a released photoeleotron 
or the energy of an ionized atom. 

quotum limit The shortest wavelength 
in an X-ray spectrum produced by an 
X-ray tube. It is definitely related 
to the maximum voltage applied to 
the tube, in accordance with the 
Planck-Einstein quantum equation. 
Also called minimum wavelength. 


quantum mechanics A general j)liyKi(^al 
theory that deals with atomic Htrut?t.ur<^ 
and related problems in U^rinH of 
quantities that can actusilly Ix^ 
ured rather than with xmconlirinixl 
concepts such as the position of an 
electron in a supposed orbit. It 
embraces the matrix inoehanics of 
Heisenberg, the wave nuu^hanies of 
Schroedingcr, and tlie transformat ion 
theory of Jordan and Dirac. 

quantum number An int-i^gral (whole) 
number that is characteristic, of the 
statement of a quantum condition. 
Thus, for a hydrogen atom t.h(i energy 
con-esponding to any quant.um states 
is inversely proportional to th<t wpiare 
of the principal quantum number, 

quantum of action Another name for 
Planck’s constant, equal to ().547 X 
10"^^ erg-second. 

quantum state One of the stat>eH It. 
which an atom or molecule may exist 
permanently or momentarily. Transi- 
tions between these sta(.(^s arc^ thought* 
to cause the emission of distinct ra<lia- 
tion frequencies aiul quanta, cor- 
responding to linos of the si)(H‘.t,rum. 

quantum theory The theory that aiomi<* 
radiation can occur only in a c<^rtain 
fixed ^t or quantum th<4 size of 
which is proportional to the fn'cpmncy 
of the oscillations. Suc.Ii (piunta (If 
^ergy arc radiated wh<m (‘l('etronH 
in an atom pass from one siaUt to 
another. 

quotum trimsition An al)rui)t r<‘a<l- 
justment in an atom or molecuh^-, 
accompanied by tlu^ (unissiou or 
absorption of a quantum of ra<linnt. 
energy. 

quarter-phase Two-phases 

quarter-wave antenna An antenna 
whose electrical length is eipial to 
one-foxirth the wav(dength of tli<» 
signal to bo transmitted or nweivcul. 
Its physical length will be slightly 
shorter than one-quarter wav<d(mgt,h, 

quarter-wave attenuator An arraugt'- 
ment of two wire gratings spacred about 
one-quarter wavelength apart* in a 
wave guide, used to attenuate waves 
traveling through a guide in one 
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direction. When properly designed, 
the wave reflected from the first 
grating is annulled by that reflected 
from the second, so that all energy 
reaching the attenuator is either 
transmitted through the gratings or 
absorbed by them, with no resultant 
reflection. If a third grating is 
added, the attenuator can be made 
to act on waves traveling in both 
directions. 

quarter-wave filter Two wire gratings 
spaced about one-quarter wavelength 
apart in a wave guide and designed 
to reflect or to absorb almost all the 
energy of a particular wave. This 
filter arrangement is useful for elimi- 
nating a wave of a parasitic component 
or for suppressing some other un- 
wanted wave. If more than one wave 
is to be filtered out, additional pairs 
of gratings must be added, each spaced 
a quarter-wavelength of the wave to 
be suppressed. 

quarter-wavelength transformer A one- 
quarter wavelength section of trans- 
mission line, used as an impedance- 
matching transformer. 

quarter-wave plate A plate of mica or 
other doubly refracting crystal mate- 
rial of su(^h thickness as to introduce 
a phase difference of one-quart<^r cycle 
between the ordinary and the extras 
ordinary components of light passing 
through. 

quarter-wave resonance The condition 
in which the resonant fre<iuency of a 
quartc^r-wave antenna is equal to the 
operating frequency at which the 
antenna is to be used. 

quarter-wave resonant frequency That 
fniquency at which resonance occurs 
in a given quarter-wave ant<‘.nna. 

quarter-wave termination A metal plate 
and a wire grating spaced about one- 
quarter of a wavelength apart in a 
wave guide, with the plate serving 
as the termination of the guide. 
Waves reflected from the metal plate 
are annulled by waves reflected from 
the grating, so that ail energy is 
absorbed (none is roflcctod) by the 
quarter-wave termination. 



Nonreflecting quarter-wave torinination used 
to feed a Hignal from a circular wave guide 
to u HOund or television receiver. Croa^ 
section view of detecting grating in guide is 
shown below. 

quarter- wave transmission line A trans- 
mission line that is one-quarter wave- 
length long at the frequency it is 
handling. 

quartz A mineral occurring in hexagonal 
crystals in nature and having piezo- 
electric properties that are highly 
useful in radio. Those crystals from 
which slabs are cut for radio oscillators 
are transparent and almost colorless. 
Quartz transmits ultraviolet light, 
is resistant to heat, and hence is used 
in fused form for envelopes of mercury- 
vapor tubes in sun lamps. 

quartz crystal 1. Tho mother crystal 
of quartz as found in nature, having a 
hexagonal cross-section coming to a 
point at one end and a fractured base 
where it was broken away from the 
rock formation in which it grew. 2. 
A crystal unit in tho form of a thin 
slab or plate cut from a quartz 
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crystal and carefully ground to a 
thickness that will make it vibrate 
at the desired natural frequency when 
supplied with energy. It is used to 
control the frequency of a vacuum- 
tube oscillator stage in a transmitter 
and for other purposes. 

quartz-fiber manometer A type of 
manometer that measures the pressure 
of a gas by the damping effect of the gas 
on the vibrations of a quartz fiber. 

quartz lamp A mercury-vapor lamp 
having a transparent envelope made 
from quartz instead of glass. Quartz 
resists heat, permitting higher currents, 
and passes ultraviolet ray^ that are 
absorbed by ordinary glass. 

quartz oscillator A crystal oscillator 
in which a carefully ground piece of 
quartz crystal is connected between 
the grid and one of the other electrodes 
of a vacuum tube to produce circuit 
oscillations at the frequency for which 
the crystal plate has been ground. 



■»eui xcvr iffov 

Quartz crystals, showing three ways of cutting 
thin slabs for radio \ise. 


izes the gap almost immediately after 
the initial spark has passed. 

quenched spark gap A spark gap having 
provisions for producing a quonchod 
spark. One form consists of many 
small gaps between electrodes that 
have relatively largo mass and are 
good radiators of heat. They servo 
to cool the gaps rapidly and therciby 
stop conduction. 

quenching frequency A locally generated 
frequency produced in a supcrregon- 
erative detector stage at regular 
intervals to prevent oscdllation during 
reception of strong signals. 

quick-break fuse A fuse arranged to 
draw out the arc and break the circuit 
rapidly when tho fuse wire molts, by 
separating the broken ends with a 
spring, weight, or other means. 

quick -break switch A switch that 
breaks a circuit rapidly and independ- 
ently of tho rate at which tho switch 
handle is moved, to minimize arcing. 

quiescent carrier telephony A radio- 
telephony system in which tho carrier 
is suppressed whenever there are no 
voice signals to be transmitted. 

quiescent point The operating point 
representing one of the direct voltage 
vdues for the electrodes of a vacuum 
tube. 


quartz plate A fiat section cut from a 
quartz crystal in such a way as to 
provide desired piezoelectric properties. 
Used in oscillator circuits to control 
frequency or in filter circuits to control 
bandwidth passed. 

quartz resonator A piezoelectric reso- 
nator using a quartz plate. 

quench To extinguish, as to stop an arc 
or spark, to cool a glowing object by 
immersion in a liquid, or to reduce the 
fluorescence or phosphorescence of a 
substance by mixing it with some other 
substance or by exposing it to the 
action of an agency such as radiation. 

quenched gap A quenched spark gap. 

quenched spark A spark consisting only 
of a few sharply defined oscillations, 
owing to an arrangement that deion- 


quiescent push-ptiU A push-pull output 
stage so arranged in a radio receiver 
that practically no current flows when 
no signal is being received. Thc^re is 
thus no noise when tuning between 
stations. 

quiescent value The voltage (or (uirrent) 
value for a vacxium-tiibo cl(M‘,tr()d<» 
when no signals are prew^ut. 

quiet automatic volume control Delayed 
automatic volume control, whi(di does 
not act until a certain signal stnmgth 
is reached and which hence does not 
apply full amplification to background 
noise when tuning between stations, 

quiet tuning Having provisions for 
silencing the output of a radio rcceiv(sr 
at all times except when it is ace-u- 
rately tuned to an incoming carrier 
wave. 
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R 1. Designation for a resistor on dia- 
grams. 2. Abbreviation for Reaumur j 
a temperature scale. 

R Letter symbol used to denote resis- 
tance in ohms. 

Rp Symbol generally used to denote the 
plate resistance of a vacuum tube. 

Ra Chemical symbol for radium. 

rack and pinion A method of securing 
controlled motion, consisting of a gear 
(pinion) meshing with a toothed bar 
(rack). Rotation of the pinion eausos 
the rack to move back and forth . This 
arrangement is used for focusing pur- 
poses in some television cameras. 



lUidar niftkcH \\m of radio wavo pulncs P, 
which arc at roRular iiitorvalB from 

the HOiidiriK aotisuiia Ai. The echo imlHOH 
roflootwl from the target T picked up by 
receiving antenna Aj, and the time <jf travel 
is converted electronically in to target distance. 


radar Radio detecting and ranging 
apparatus, based on the principle that 
ultrahigh-fre<iueiicy radio waves travel 
at a definite spciod and arc reflected 
from objects they encounter. Tho 
waves arc radiated as beams by a direc- 
tional antenna array that can be 
swept through space at all angles, and 
the reflected wave is picked up by 
an ultrftWgh-frequency roceiver, Tho 


elapsed time between transmission and 
reception of a wave pulse is measured 
electronically to give the distance or 
range to the reflecting object, and the 
elevation and azimuth to the object 
correspond to the elevation and azi- 
muth of the directional array at the 
time when the pulse is received. On 
aircraft, the beam can be directed 
downward to the earth, and the vary- 
ing degrees of reflection from buildings, 
trees, and other surface objects produce 
on the screen of a cathode-ray tube an 
accurate profile of the terrain being 
flown over. Also called radio locator. 

radar equation The basic equation 
applicable to a radar system. Its 
simplest and most fundamental form 
is the free-space radar equation which 
governs the radar signal when it is 
propagated between a radar and a 
reflecting object or target in otherwise 
empty space The equation gives the 
range of the target in terms of peak 
transmitter power, the maximum power 
gain of the radiator, the echo area or 
scattering cross-scction of the target, 
tho (iffc<5tivo absorption cross-section 
of the rcc(4iving antenna, and the power 
generahsd at the receiver input. The 
maximum range of a radar depends on 
tho fourth root of tho transmitter 
power, tho antenna gain and absorp- 
tion aroti, the target echo area, and the 
inverse of the minimum discernible 
received power. 

radar trace The patU^rii produced on 
tho fluorescent scrcjcn of tho cathode- 
ray tube in a ratlar unit. Tho fluo- 
rescent spot starts its sweep from left 
to right at the instant a pulse is trans- 
mitted, and oaeli received echo from 
a reflecting object or target produces 
a peak or pip on tho trace. From 
known constants, a scale of distances 
can be made an<l superimposed on the 
trace to dotormino distance to the 
target. 
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Example of one type of trace seen on radar 
screens. The fluorescent spot sweeps along 
the time base OA in synchronism with the 
transmitted pulses. The received echoes 
from two different targets are seen at a dis- 
tance from 0 corresponding to the time taken 
for the pulses to travel to and from the 
targets T\ and Tx. The time base can be 
provided with a range scale as shown. This 
trace is known as an A scope presentation. 

radial Pertaining to or placed like a 
radius, and hence extending or moving 
outward from a central point like the 
spokes of a wagon wheel. 

radial-beam tube A vacuum tube pro- 
ducing a fat radial beam of electrons 
that can be rotated about the axis of 
the tube by application of an external 
rotating magnetic field. A large num- 
ber of separate anodes may be arranged 



Electrode structure of a 22-auode rodiol-bcain 
tube. A rotating magnetic field H can focus 
the double electron beam on any desired pair 
of opposite anodes. 


in a circle around the cathode and grid 
structure, in which case the tube can 
serve as an electronic commutator. It 
has been used successfully as a switch 
in a 30-channel multiplex telegraph 
system . In one version, a single rather 
than double beam is attained by feed- 
in*g the anodes in such a way that a 
rotating electric field is produced to 
act with the rotating external magnetic 
field. 


radial component A component acting 
along the radius, as contrasted to a 
tangential component that acts at 
right angles to a radius. 


radial grating A conformal wire grating 
consisting of wires arranged radially 
in a circular frame, like the spokes of a 
wagon wheel. The radial grating is 
placed inside a circular wave guide to 
obstruct E waves of zero order while 
passing the corresponding II waves. 


radial lead A lead 
coming from the 
side of a compo- 
nent rather than 
axially from the 
end. Resistors 
often have radial 
leads. 



lladiol leads ou ro- 
Bistoni. 


radian That angle which, when placed 
with its vertex at the center of a circle, 
intercepts or subtends an arc whoso 
length is equal to the radius of the 
circle. A complete circle contains 2 t 
radians (since the circumference of 
circle is equal to %r times the radius). 
One radian is 57.2959 degrees; w radians 
equal 180 degrees. One degree is 
0.01745 radian. 


radiancy The radiant flux density at lui 
element of the surface of a source of 
radiant energy. 

radian frequency Frequency expressed 
in radians per unit of time. It is equal 
to the frequency in cycles multiplied 
by 27r. Also called angular frequency. 

radian length The distance, in a sinus- 
oidal wave, between phases clitTering by 
an angle of one radian. It is cquid to 
the wavelength divided by 2ir. 

radian per second The unit of angular 
velocity. 
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radiant Emitted or transmitted by 
radiation. 

radiant energy Energy transmitted in 
the form of electromagnetic radiation 
such as radio waves, heat waves, or 
light waves. It is measured in units 
of energy, such as kilowatt-hours, ergs, 
joules, or calorics. 

radiant heat Infrared radiation from a 
body that is at a temperature not quite 
high enough to cause visible radiation. 

radiate To send out energy, such as 
radio-frequency waves, into space. 

radiating curtain An array of dipoles in 
a vertical plane, positioned to reinforce 
each other. It is usually placed onc- 
quartor wavelength ahead of a reflect- 
ing curtain of corresponding half-wave 
reflecting antennas. 



Rwliutiug guidoH. By ciiit-iug away part of 
th« guidti at ouo or uioro loopB of 

oloctrio foroo (hIiowii <l()tt<j<l) emorgo through 
Iho gap, break away from the guide, and 
aproad into trm apaoo aa rudiuto<l ouorgy. 

radiating guide A wave guicUi designed 
to radiate energy into free space. The 
waves may ein<‘,rge through slots or 
gaps in the guide, or through horns 
inserted in the wall of the guide. 


directions. In the 
case of a receiving 
antenna, it indi- 
cates the response 
of the antenna to a 
signal having unit 
field intensity and 
arriving from dif- 
ferent directions. 

radiation potential 
The voltage in 
volts, correspond- 
ing to the energy 
in electron volts 
required to excite 
an atom or mole- 
cule and cause 
emission of one of 
its characteristic 
radiation fre- 
quencies. 



VERTICAL PATTERN IN 
PUNE A-B 


Horizontal and verti- 
cal radiation pattorns 
for a directional an- 
tenna Bystcin oonsiBti- 
ing of two vertical 
antennas spaced a 
quartt^r wave apart 
and currying currentH 
90 degrees out of 
phose. 

An instrument that 


radiation pyrometer 

measures extremely high temperatures 
by measuring the intensity of the radia- 
tion given off by a hot body. 


radiation resistance The total radiated 
power of an antenna divided by the 
square of the effective antenna current 
measured at the point where power is 
supplied to the antenna. 


radiation temperature The temperature 
to which an ideal blackbody must l;e 
hoaiocl so it will have the same omissivo 
power as the source of thermal radia- 
tion being considered. 

radiative eqtulibrium Maintenance of a 
constant temperature by absorption 
and emission of radiant energy at the 
same rato.s. 


radiating power The time rate of emis- 
sion of radiant energy in all directions 
per unit surface area of a radiating 
body at a given Uunperature. Also 
called emUnivc powar. 

radiation field Tiio o.l(H*.tromagn(itio field 
that breaks away from a transmitting 
antenna and radiati'S outward into 
space as olcctromagu(^t.i<*. waves (radio 
waves). 

radiation pattern A diagram indicating 
the intensity of the radiation field of 
a transmitting antenna at a given dis- 
tance away from the antenna in all 
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radio 1. The art of communication by 
means of radio waves, ''.rravel of radio 
waves through free space (space radio) 
is implied by the term radio, whereas 
wiretl radio is used to describe radio 
waves that arc guided intentionally 
by conductors. 2. Pertaining to, em- 
ploying, or operated by radiant energy. 
3. in chemistry, a combining form used 
to designate radioactive isotopes, espe- 
cially those produced artificially by 
bombardment. Examples are radio- 
sodium and radiotitanium. 4. Popu- 
lar name for a radio receiver. 5. A 
message trausmitU^d by radio, as a 



RADIOACOUSTIC POSITION FINDING 


radiogram. 6. To send a message by 
radiotelegraphy. 7. By means of ra- 
dium, as in radiosurgery. 8. Denoting 
radial or radially, as in radiodigital and 
similar medical terms. 

radioacoustic position finding A method 
of determining distances through water 
by closing a radio circuit at the instant 
that a charge is exploded under water 
at one point and calculating the dis- 
tance to the observing station from the 
time difference between the arrival 
of the radio signal and the sound of the 
explosion transmitted through water. 

radioacoustics The study of the pro- 
duction, transmission, and reproduc- 
tion of sounds carried from one place 
to another by radiotelephony. 

radioactinium A radioactive element 
formed by the disintegration of 
actinium. It has an atomic number 
of 90 and is isotopic with thorium. 

radioactivate To make radioactive. 

radioactive Pertaining to or exhibiting 
radioactivity. 

radioactive constant A constant asso- 
ciated with a particular substance, 
determining its rate of disintegration. 
It is the value of y in the equation 
Mt » where MoV& the original 

mass, Mt is the mass t seconds later, 
and € is 2.718. 

radioactive deposit A film of radio- 
active matter formed on a solid object 
that has been subjected to a radio- 
active emanation such as radon, thoron, 
actinon, or a subsequent product. 

radioactive emanation A gaseous dis- 
integration product of a radioactive 
material. It forms a radioactive de- 
posit on any solid object exposed to it. 

radioactive product A substance result- 
ing from radioactive disintegration of 
a parent substance. 

radioactive series A succession of radio- 
active elements, each of which is de- 
rived from disintegration of the one 
preceding it. The final element in the 
series is nonradioactive and is known 
as the end product. 


radioactive transformation Changing 
one chemical element into another 
through radioactivity. 

radioactivity A property possessed by 
elements like radium, uranium, tho- 
rium, and their products in which alpha 
or beta particles and sometimes also 
gamma rays are emitted by disintegra- 
tion of the nuclei of atoms. Alpha 
rays are emitted when an atom loses 
a helium nucleus and changes to an 
atom having an atomic number two 
units lower. Beta rays are emitted 
when the nucleus loses an electron, 
giving an atom having an atomic num- 
ber one unit higher. 

radio beacon A radio transmitting sta- 
tion in a fixed geographic location, 
emitting a distinctive or characteristic 
signal that enables mobile radio sta- 
tions (on ships or aircraft) to determine 
bearings, locations, or courses. 

radio-beacon station A special station 
the emissions of which are intended to 
enable an on-board station to deter- 
mine its bearing or a direction with 
reference to the radio-beacon station, 
and in some cases also the distance that 
separates it from the latter. 

radio bearing The angle between the 
observed direction of travel of a radio 
wave and some fixed line such as geo- 
graphical north or the axis of a vessel. 
True bearings and courses are given in 
relation to true north. Magnetic bear- 
ings and courses are given in relation 
to the ma^etic north. Relative bear- 
ings are given in relation to the lubber 
line of an aircraft or vessel. 

radio broadcast A program of music 
and/or voice and other sounds broad- 
cast from a radio transmitter for 
general reception. 

radio broadcasting Radio transmission 
intended for general reception. 

radio channel A band of frequencies 
having sufficient width to permit its 
use for radio communication. The 
width of a radio channel depends on 
the type of trfinsmission and the 
tolerance for the frequency of emission. 

radio ^cuit 1. A radio system for 
carrying out one communication at a 
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time in either direction between two 
points. 2. An arrangement of parts 
and connecting wires for radio purposes. 

radio communication The transmission 
by radio of writing, signs, signals, 
pictures, and sounds of all kinds. 

radio compass A radio direction finder 
used for navigational purposes (AIEE 
definition). Strictly speaking, it is 
not a compass because it gives direc- 
tion with respect to a radio station 
rather than to the north magnetic pole. 

radio control Control of stationary 
equipment or of unmanned moving 
objects such as ships, aircraft, or 
automobiles by means of signals trans- 
mitted through space by radio. 

radiode A container for radium. 



Radio dirootioii Under for HniuU planes. 

radio direction finder A radio receiving 
device that can be used to determine 
the lino of propagation of radio waves. 

radio direction-finding station A station 
equipped with spccjial apparatus for 
determining the direction of the omis- 
sions of other stations. 

radio engineering That field of engi- 
neering dealing with the generation, 
transinission, and reception of radio 
waves and with the design, manu- 
facture, and testing of associated 
equipment. This definition includes 
television, which is simply radio engi- 
iioering extended to handle picture 
signals. 

radio fadeout (complete or near-com- 
plete absorption of radio waves by 
those parts of the ionosphere which 
are affected by a sudden ionospheric 
disturbance. 


radio field intensity The effective valuw 
of the electric or magnetic field inten- 
sity at a point due to the passage of 
radio waves of a specified frequency. 
Usually expressed as the electric field 
intensity in microvolts or millivolts 
per meter. Unless otherwise stated, it 
is measured in the direction of maxi- 
mum field intensity. 

radio field-to-noise ratio The ratio, at 
a given location, of the radio field 
intensity of the desired wave to the 
noise field intensity. 

radio fix 1. Determination of the posi- 
tion of the source of radio signals by 
obtaining cross bearings on the trans- 
mitter with two or more radio direction 
finders in different locations, then com- 
puting the position by trian^lation. 

2. Determination of the position of a 
vessel or aircraft equipped with direc- 
tion-finding equipment by obtain- 
ing radio bearings on two or more 
transmitting stations of known loca- 
tion and then computing the position 
by triangulation. 

radio frequency A frequency usually 
higher than those corresponding to 
normally audible sound waves and 
lower than the frequencies correspond- 
ing to boat and light waves. 

radio-frequency alternator A rotating- 
type generator for providing high 
power at radio frequencies generally 
lower thaTi 100,000 cycles. Used at one 
time for radio transmitters, but the 
chief use today is for high-frequency 
heating. 

radio-frequency amplifier A vacuum- 
tube amplifier stage or section used to 
increase the voltago or power of radio- 
frccpicncy signals. In a tuned-radio- 
frcqueu(*.y receiver, all stages ahead of 
the detector arc radio-frequency 
amplifier stages (often called simply 
radio-fre(iuoney stages). In a supor- 



HiiiiDlxHod circuit diagram of a radio-frociuency 
aniplifior Btage. 
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heterodyne receiver, a radio-frequency 
stage is sometimes used ahead of the 
first detector (in the preselector). 

radio-frequency choke An inductor hav- 
ing a high impedance at radio fre- 
quencies and using either an air core 
or a pulverized iron core. Used to 
block the flow of radio-frequency cur- 
rent while passing lower frequencies 
or direct current. 

radio-frequency current An alternating 
current having a frequency higher than 
about 10,000 cycles. 

ladio-frequency oscillator An oscillator 
that generates alternating current at 
radio frequencies. 

radio-frequency resistance The total 
resistance offered by a device in an 
alternating-current circuit, including 
resistance due to eddy current, hys- 
teresis, dielectric, and corona losses as 
well as the direct-current resistance. 
Also called alternating--current remt- 
anccj effective resistance, and high- 
frequency resistance. 

ra^o-frequency signal generator A test 
instrument that can be used to gen- 
erate the various radio-frequency volt- 
ages required for alignment and 
servicing of radio equipment. Also 
called service oscillator. 



One type of radio-frequency transformer. 


radio-frequency transformer A trans- 
former for use with radio-frequency 
currents. It has either an air core or 
some other form of pulverized iron 
core. 

radiogenic Produced as a product of 
radioactivity. 

radiogoniometer Part of a radio direc- 
tion finder. In the Bellini-Tosi sys- 
tem, two loop antennas positioned at 
right angles to each other are con- 


nected to two field coils in th<^ radio- 
goniometer. Bearings aro ()l)tjiiiicd 
by a rotatable search coil that is induc- 
tively coupled to the field coils. 

radiogoniscope An automatic radio- 
goniometer equipped with a visual 
indicator giving the direction of in- 
coming signals. 

radiogram 1. A message transmitted by 
wireless telegraphy. 2. A radiograph 
or X-ray photograph (randy usi^d ) . 3. 

An X-ray pattern produccul by crystal 
diffraction. 

radiograph A pic.turo prodin^ed on a 
radiation-sensitive surface by X rays, 
radium emanations, or other ra<liation 
than light, showing the nonun iforni 
density of the structure through whi<di 
the rays pass. Called roi^rUgenogram 
by some medical authorities, and gen- 
erally known as an X-ray •photograph. 

radiographer An expert in X-ray 
photography, usually working under 
a radiologist. 

radiography The art of producing radio- 
graphs (X-rays photographs or roent- 
genograms). 

radio interference Undesired disturb- 
ance in radio reception, or that whi(di 
causes the undesired disturbane(^. It 
may originate in the transmittt^r, tins 
transmission medium, or the roe<uv(tr. 

radio landing beam A distribution of 
radio waves, diroctiontil in the vert ii^nl 
plane, for vertical guidance of aircraft 
during descent to a landing surfa<ui. 

radio link 1. The transmission of a 
sound or television program h<‘tw(*<»n 
specific points by means of radio rat.h(^r 
than over telephone linos or Hpe(*ial 
transmission linos. 2. A ra<li()t(»l<*- 
phone circuit connecting two so<*tionH 
of ordinary wire telephone cinuiit 

radiolocation British equivalent of 
radar. It involves dotennination of 
the position of a distant obj<Hd, or 
reflecting surface by a method involv- 
ing the use of reflected radio wav(*H. 
Radiolocation techniques are regard(»d 
as a branch of telecommunication 
engineering, although strictly radio- 
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location may not at proBcnt bo iiicludod 
ill the definition of telcooninuinication. 

radiologist A medical specialist skilled 
in the use of X rays and/or radioactive 
substances. 

radiology The science that deals with 
X rays and radioactive substances. 

radioluminescence Ijuniincsccnco pro- 
duced by radiant energy, as by X rays, 
radioactive omissions, alpha particles, 
or electrons. 

radio marker beacon A radio beacon 
used for marking the location of a 
point, boundary, or small area, usually 
for aircraft guidance. 

radio marker station A station marking 
a definite lt)catiou on the ground as an 
aid to air navigation. 

radio metal locator An instrument em- 
ploying vacuum-trube circuits to detect 
the pr(iHOU(*.(^ of m<d'.al within its operat- 
ing range by a c.hange in meter reading 
or a change in a signal luMircl in head- 
phones, Kxtensively use<l for lo<‘.ating 
buried explosive mines, buried pipe 
lines, l)uritMl metal objects, guns or 
other metal objects concealed on 
persons, metal embedded in logs about 
to bo sawed, etc. 

radioman Specifically, a radio operator. 
The trend is to difTerentiate ])etw(ien 
the radioman who is a radio operator 
and the radio technician who services 
and inaiiitahis radio o<iuipmciit. 

radiomateriology ICxainiuation of mate- 
rial for interior cracks and flaws by 
means of X rays. 


radiometallograpby Examination of the 
crystalline structure and other char- 
acteristics of metals and alloys with 
X-ray equipment. 

radiometeorograpk A meteorograph 
which, when carried into the strato- 
sphere by an unmanned gas-filled 
rubber balloon, automatically reports 
atmospheric conditions by radio as it 
ascends into the stratosphere. The 
ultralugh-frequen(‘y signals are so 
transmitted that they can bo recorded 
and interpreted in terms of pressure, 
timperaturo, and humidity. Also 
called radioBomk. 

radiometer An instrument for measur- 
ing tho intensity of radiant energy. In 
one form, a thin disk blackened on one 
side is suspended by a fine ejuartz fiber 
in an evacjiiatcd bulb. Absorption of 
energy by the blackened face produces 
a repelling action duo to a local rise 
in tomperaturo, and tho resulting 
torsional twist in the fiber is a mcasuro 
of tho intensity of the radiation. 
In another instrument, tho Crookes 
radiomotor, four such blackened disks 
arc arrang(Ml like a miniature wind- 
mill inside the ovacuat.cd bulb. ‘When 
exposed to sunlight or other radiant 
energy, tho vane spins vigorously to 
give a (pialitative indication of tho 
presence of radiant oiK^rgy. Other 
examples are the bolometer, micro- 
radioniotor, Nichols radiometer, and 
radiomicronioter. 

radiometric gage Any low-pre^uro gas 
manometer operating on differences 
in pressure on opposite sides of a sus- 
pended vane duo to molecular bom- 
bardment, The Knudson gage is an 
oxamph^. 
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radiometry Measurement of radiation, 
as with a radiometer. 

radiomicrometer A sensitiYe instrument 
for measuring radiant energy by allow- 
ing the radiation to fall on a thermo- 
junction that forms part of the moving 
system of a galvanometer. The deflec- 
tion is a measure of the radiation. 

radio navigation The art of conducting 
the flight of an aircraft from one posi- 
tion to another over the surface of the 
earth by using radio signals for direc- 
tional guidance. Two principles are 
employed; either the radio energy 
radiated from the transmitter is direc- 
tional in character, or the receivers 
that pick up the radiated energy are 
capable of providing the required 
directional sense. 

radio noise field intensity A measure of 
the field intensity at a point, as at a 
radio receiver, of interfering electro- 
magnetic waves. 

radiopaque Not penetrable by X rays 
or other forms of radiation. 

radiophare A radiotelegraph station 
formerly used in determining the 
position of ships at sea. 

radiophone 1. A radio transmitter or 
recover, or both combined, used for 
radiotelephony. 2. Any apparatus for 
producing soimd through the action 
of radiant energy. 

radiophotogram A photograph trans- 
mitted by radio. 

radiophotography Transmission of 
photographs by radio. 

radio-photoluminescence Luminescence 
exhibited by minerals such as fluorite 
and kunzite as a result of irradiation 
with beta and gamma rays followed by 
exposure to light. 

radiopraxis The employment of radiant 
energy, such as ultraviolet rays or X 
rays, in medical practice. 

radio prospecting Use of radio equip- 
ment in various ways to locate mineral 
or oil deposits. Certain types of ore 
deposits can sometimes be located with 
a radio metal locator. 





Radio-range antenna for radiating hori- 
zontally polarized 'waves. Kuch half-wave 
dipole is fed by a coaxial transinission line 
going to its own airport radio-range 
transmitter. 


radio range A radio-range beacon. It 
may produce equisignal zones at vari- 
ous angles for several converging air- 
line routes. 



Radio-range beacon course os markoil on 
airway maps. 


radio-range beacon A radio beacon that 
transmits directive waves by means of 
which deviations from a given course 
may be observed by aircraft. 

radio-range monitor An instrument that 
automatically monitors the signal from 
a radi^range beacon, giving a warning 
TO attendants when the transmitter 
deviates a specified amount from its 
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correct bearings and transmitting a 
distinctive warning to approaching 
planes when trouble exists at the 
beacon. 


radio reception Reception of messages, 
programs, or other intelligence by 
radio. 


radiosensitive 1. Sensitive to radiant 
energy. 2. (capable of being injured 
or destroyed by radiant energy, tis by 
X rays. 

radio set 1. A radio receiver. 2. A 
radio transmitter, a radio receiver, or 
a combination of the two. 

radio silence A period during which all 
scheduled and other radio transmission 
is foregone by a radio station. 

radiosonde A radiometoorograph. 


radiosonic XTsing radio waves for sound- 
ing purposes. 

radio spectrum TTio entire range of 
frequencies in which useful radio waves 
can be produced. These frequencies 
have been classified into seven bands 
by the Federal Communications Com- 
mission, as follows: 


Doflianutio!! 
very low froqueiicy 
low fre<iu«»c.V 
modiuni frwiuonry 

high frcMUH'iiey 
very high frwiuonoy 
ultrahigh fro<nieney 

Huporhigh frwpiciicy 


Abbr. 

Frequency 

vlf 

10 to 30 kilooycLee 

W 

30 to 300 kilocycluH 

m-f 

300 to 3,000 kilo- 


cyoloB 

h-f 

3 t<» 30 inegaoyclcB 

vhf 

30 to 3(K) inog(koyehw 

uhf 

300 to 3,000 nioga- 


oyeb'H 

Hhf 

3,000 to 30,000 


iti<^ga<'y<riotH 


radio technician One qualified in all 
phases of repair and maintenance of 
radio equipment. Sometimes referred 
to as a radioman but the trend is away 
from this usage. 

radiotechnology 1. Application of any 
form of radiation to industrial proc- 
esses. 2. Application of X rays to 
industry. 3. The practical art of 
radio. 

radiotelegraph Pertaining to telegraphy 
over r^io channels, 

radiotelegraph first-class operator license 
A commercial radio-operator license 
issued by the Federal Communications 
Commission to applicants meeting 
citizenship and other requirements and 
passing examinations on code trans- 
mission and reception at 26 words per 
minute plain language and 20 code 
groups per minute, basic law, basic 
theory and practice, radiotelegraph, 
advanced radiotelegraph, and ability 
to transmit and receive spoken mes- 
sages in English. The applicant must 
have had one year of service as a radio- 
telegraph operator and must be at 
least twenty-K)ne years of age. 

radiotelegraph second-class operator li- 
cense A commercial radio-operator 
license issued by the Federal Communi- 
cations Commission to applicants 
mooting citizenship and other require - 
ments and passing examinations on 
basic law, basic theory and practice, 
radiotelegraph, advanced radiotele- 
graph, and ability to transmit and 
receive spoken mcsstiges in English. 


Each hand startH just above its lower 
limit and ineludcH its upp<^r limit. 

radio station A station (sciuipped to 
engage in radio eoininuuieation or 
radio transmisHion of energy. A sta- 
tion in(‘.lud(^H all apparatus uwul at a 
particular location for on<^ class of 
service and op(*.rate<l under a singlo 
instrument of luithorizaiuni, Iliidio 
stations ar<^ classified uceording to the 
nature of the wTvice they furnish. 

radio-station interference Sehuaive in- 
terference causes! by th<^ nulio waves 
of a station or stations other than that 
from which reception is desired. 


radiotelegraph transmitter A radio 
transmitter that is capabhj of handling 
code signals (typo A1 and B emissions). 

radiotelegraphy Telegraphy employing 
the International Morse code and 
carried on by means of radio waves, 
without connecting wires between 
stations. 

radiotelephone The complete radio 
transmitter, radio recseivor, and asso- 
ciated equipment required at one 
station for radiotclophony. 

radiotelephone distress signal The word 
“mayday” (corresponding to the 


307 



RADIOTELEPHONE FIRST-CLASS OPERATOR LICENSE 


French pronunciation of the expression 
m'aidez)t spoken under the same condi- 
tions that the signal SOS would be 
transmitted in code by radiotelegraphy. 

radiotelephone first-class operator license 
A commercial radio-operator license 
issued by the Federal Communications 
Commission to applicants meeting 
citizenship and other requirements and 
passing examinations on basic law, 
basic theory and practice, radio- 
telephone, advanced radiotelephone, 
and ability to transmit and receive 
spoken messages in English. 

radiotelephone second-class operator li- 
cense A commercial radio-operator 
license issued by the Federal Communi- 
cations Commission to applicants 
meeting citizenship and other require- 
ments and passing examinations on 
basic law, basic theory and practice, 
radiotelephone, and ability to trans- 
mit and receive spoken messages in 
English. 

radiotelephone transmitter A radio 
transmitter capable of handling audio- 
frequency modulation, such as voice 
and music. 

radiotelephony Two-way voice com- 
munication (telephony) carried on by 
means of radio waves, without connect- 
ing wires between stations. 

radio -thermoluminescence Lumines- 
cence exhibited by certain vitreous and 
crystalline substances as a result of 
irradiation with beta and gamma rays 
followed by heating. 

radiothermy Diathermy involving the 
use of high frequencies. 

radio transmission The transmission of 
signals through space at radio fre- 
quencies by means of radiated electro- 
magnetic waves. 

radio transmitter A device for producing 
radio-frequency power, for purposes 
of radio transmission. Examples are 
spark transmitter, alternator trans- 
mitter, vacuum-tube transmitter, 
amplitu de-m o dulation transmitter, 
phase-modulation transmitter, fre- 
quency-modulation transmitter, 
single-sideband transmitter, and ves- 
tigial-sideband transmitter. 


radiotransparent Permitting passage of 
X rays or other forms of radiation. 

Radiotrician Trade-mark name applied 
to a person who has received training 
in radio from National Radio Institute. 

Badiotron Trade-mark name used for 
vacuum tubes manufactured by Radio 
Corporation of America. 

radiotropism Turning or curvature of a 
plant or other organism in response to 
some form of radiation. 



ra^o tube This is a general term cover- 
ing any type of electron tube that may 
be used in electronic equipment. 

radiovision Early name for television, 

radiovisor 1. Early name for a device 
that reconstructs the imago in a tele- 
vision receiver. 2. In Great Britain, 
a name adopted for photoelectric 
illumination controls, photoelectric 
burglar alarms, and similar photo- 
electric relay devices. 

radio watch The service performed by a 
qualified operator when on duty in the 
radio room of a vessel listening for 
sigimls of other stations on the inter- 
national calling and distress frequency 
500 kilocycles, and at all other times 
when such operator is engaged in 
transmitting or receiving signals or 
messages on any authorized frequen(‘.y, 
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♦ or from any station in the maritime 
iuol)ilt* wTvico, or in receiving from any 
nt.Mti<»n time signals, weather reports, 
hydrographies report-s, reports regard- 
ing aielrt to navigatio!!, authorized press 
iuat<‘rial, or information regarding the 
saiVty of lifts or property at sea. Also 
ealUal siniply watch, 

radio wave An tslectromagnctic wave 
protlueed by oscillations (rapid re- 
vt*rsals of current flow) at a radio- 
frtsciuentsy rates in a conductor. Such 
a wnvts tnwtds through space at essen- 
tially t.h<‘ speed of light and may carry 
intMluhition in the form of an intelli- 
gtmcc^ signal. Originally called Herih 
zian waw. 

radio wave-front distortion A change in 
Iht^ diretdion of advance of a radio 
wave, 

radio-wave propagation The transfer of 
tuuTgy by (‘leitd-romagnctic radiation 
at ratlio fretpitmcics. 

radium A highly radioactive metallic 
eh^numi that givtw off throe kinds of 
ratliation: alpha rays, beta rays, and 
ganiiiia rays, '’rhe radioactivity is an 
atomic propt'trl.y resulting from dis- 
integration of the radium atom. 

radiumtherapy The treatment of 
diH<»as<^ by th<^ use of radium or its 
oinanaiionH. 

radius 'Phe distamw^ from the center of 
a cindc or arc to the circumforonco. 


the new frequencies produced by the 
scattering material in the Raman effect. 

Ramsauer effect Absorption of slow- 
moving electrons by intervening matter. 

Bamsden eyepiece An eyepiece for 
optical instruments, consisting of two 
similar plano-convex lenses separated 
a distance equal to two-thirds the 
focal length of either, with the convex 
surfaces facing each other. 

random noise Electrical disturbances 
of nonuniform and irregular amplitude, 
phase, and frequency, in the radio- 
frequency spectrum. 

random winding A coil winding with 
the turns positioned haphazardly, not 
in layers. 

range 1 . Extent of coverage or effective- 
ness. 2. A measure of distance. 

Raphael bridge A type of slide-we 
bridge used in loop tests for locating 
faults in transmission lines. The scale 
of the slide wire is graduated to read 
the distance to the fault directly in 
yards. 

rare gas One of a group of chemically 
inert gases, including argon, helium, 
krypton, neon, and xenon. Also called 
inert gas or noble gas. 

rated output The output power, volt- 
age, current, etc., at which a machine, 
device, or apparatus is designed 
to operate under specified normal 
conditions. 


radon gaHtMUiH radioactive product 

by the (ixpulsion of an alpha 
jMirticlo from radium. 

Raman effect An offe<d. observed when 
n beam of light is passed through a 
pur<^ li<iui<l or vapor, in which the 
onuTging scattered light contains fre- 
<tm‘u<ues that differ from those in the 
light hy various values that 
are ('haractotristic of the scattering 
HuhstaiKUS but indepomlcnt of the 
in<'.id(Mit fre<iuency. 

( h V. Raman, Indian physicist, in 1928. 
11, is analogous to the Compton ouect 
for X, rays. 

or 


rating A designated limit of operating 
characteristics for a machine, appa- 
ratus, or device, based on definite 
conditions. 

ratio arms Two adjacent arms of a 
Wheatstone bridge, having adjustable 
resistances so arranged that the two 
arms can be set to have any of several 
fixed ratios to each other. 

ratio of transformation The ratio of 
the secondary voltage of a transformer 
to the primary voltage under no-load 
conditions, or the corresponding ratio 
of currents in a current transformer. 


juodilitHl HpcKitrum lines that constitute unng the ratio oi Tians, 
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transformer, by means of a resistance- 
bridge arrangement. 2- A moving- 
coil type of instrument in which the 
deflection is proportional to the ratio 
of the currents sent through two coils. 

ray-locking device An electrostatic or 
other arrangement used in a cathode- 
ray oscillograph to deflect the electron 
beam away from the photographic film 
before and after the beam has made 
the desired recording on the film. 

ray of light A single element of light 
propagated in a straight line and hav- 
ing infinitesimally small cross-section, 
used for tracing the path of light 
through an optical system. 

Rayleigh cycles Cycles of magnetbiation 
that do not extend beyond the initial 
portion of the magnetization curve 
and are, hence, between zero and the 
upward bend. In this region the 
permeability is low and there is no 
hysteresis. 

Rayleigh law At very low values of 
maximum ma^etic induction, the 
hysteresis loss in a magnetic cycle is 
proportional to the cube of the mag- 
netic induction. 

Rayleigh line That spectrum line in 
scattered radiation which has the 
same frequency as the corresponding 
incident radiation. It arises simply 
from ordinary or Rayleigh scattering, 
not from the Compton effect or the 
Raman effect. 

Rayleigh scattering Selective scattering 
of light by very small particles sus- 
pended in air, as by dust. 

RCA Abbreviation for Radio Corpora- 
tion of America. 

RCA licensed Manufactured under a 
licensing agreement that permits use 
of patents owned by the Radio 
Corporation of America. 


jRC coupling Resis- 
tor-capacitor cou- 
pling between two 
circuits. 

rcg circuit Abbre- 
viation for rever- 
beration-controlled 
gain circuit. 



RC cmi]>linK in uu 
ampliiiiu:. 


reactance The opposition in ohms of- 
fered to the flow of alternating current 
by inductance or capacitance in a 
circuit. It is that component of th(^ 
impedance of a circuit which is not 
due to resistance. Inductive roactance 
is due to inductance, and its value in 
ohms is equal to 27r/L, where / is the 
frequency in cycles and L is the induct- 
ance in henrys. Capacitive reactance 
is due to capacitance, and its value 
in ohms is equal to \l2irJC where C 
is the capacitance in farads. 


reactance modulator A modulator stage 
used in frequency-modulation trans- 
mitters and in panoramic adapters to 
accomplish frequency modulation by 
operating a vacuum tube in such a way 
that it acts as a reactance that varies in 
accordance with the intelligence inod\i- 
lation, causing the frecpuaicy of the 
oscillator stage to vary ac(‘.ordingly. 
The same general priruuples have been 
used in automatic frequency-control 
circuits. 


reaction Another name for nigeneration. 

reaction indicator A device used to 
determine resonance by observing the 
effect of resonance on the reflections 
in an oscillating system. 

reactivation of a filament Applic.ation 
of a higher voltage than normal to a 
thoriated filament for a few scM^onds, 
to bring a fresh layer of thorium atoms 
to the filament 8urfa<‘.o and tlusreby 
improve electron emission. 

reactive Pertaining to either induetivo 
or capacitive reactance. A reactive 
circuit has a high value of roactance 
in comparison with resistances. 


RC instant The time constant of a 
resistor-capacitor circuit, equal in 
seconds to the resistance value in ohms 
multiplied by the capacitance value in 
farads. 


reactive factor The ratio of reactive 
power to apparent power. 

reactive load A load having reactance, 
such as a capacitive load or an inau<s - 
tive load. 
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reactive tK)wer The product obtained 
by multiplying the effective value of 
cmrent, effective value of voltage, and 
the sine of the angular phase difference 
between current and voltage, 
these quantities are sinusoidal. T^e 
result is in vars, the unit of reactive 
power, if the current is expressed in 
amperes and the voltage in volts. 


receiver 1. The complete equipment 
required for receiving radio waives 
and converting them into the original 
intelligence, such as into sounds or 
pictures. 2. In general, the eqinp- 
ment for reception of any incoming 
electrically transmitted signals or 
messages. 3. In telephony, the sound- 
reproducing device that is held to the 
ear. 


reactive volt-ampere-hour meter An 
electricity meter for measuring and 
registering reactive volt-ampere-hours. 
Also called var^hour meter. 

reactive volt-ampere meter Ap. instru- 
ment for measuring reactive volt- 
amperes. Also called var meter. 

reactive volt-amperes That component 
of the apparent power in an altw- 
nating-current circuit which is de- 
livered to the circuit during part of a 
cycle but is returned to the source 
during another part of the cycle. 
Sometimes called wattless power. ^ The 
practical unit of reactive power is the 
var, equal to one reactive volt-ampere. 

reactor A device that introduces i^ct- 
ance (either inductive or capacitive) 
into a circuit. 

real image An optical counterpart of 
an object, produced on a surface at 
which light rays converge after passing 
through a lens. 

real power That component of the 
apparent power (volt-amperes) in an 
alternating-current circuit that repre- 
sents true work. Expressed in 
Equal to the volt-amperes multiphed 
by the power factor. 

Reaumur scale A temperature scale 
in which the freezing point of water 
is 0® and the boiling point 80®, still 
used to some extent in France, Ger- 
many, and Russia. Abbreviated R. 
To convert R readings to centigrade 
readings, multiply by 
R to Fahrenheit, multiply by % 
add 32. 

rebroadcast Reception of the program 
of a radio station, and the simultaneous 
or subsequent retransmission of such 
program by a broadcast station. 



and names of important parts. 

receiving antenna An antenna used 
for the reception of radio sisals. 
It serves to convert the arriving 
electromagnetic waves into correspond- 
ing modulated radio-frequency cur- 
rents that flow through the antenna 
circuit. 

reccing circuit The apparatus aad 
ooimoctions used excludvely for ^e 
rocoption of mossagos at a radio- 
tdephoue or radiotelegraph station. 

receiving perforator An apparatus used 
in printing telegraph systems to 
punch a paper strip in accordance wth 
arriving signals, permitting reproduc- 
tion of the signals as printed messages 
when the paper strip is later pa^d 
through a priuting telegraph machmo. 

receiving station A station used for 
reception of radio signals or messages. 
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receptacle A socket or outlet into 
which a plug can be pushed or screwed 
for the purpose of making electrical 
connections. When mounted in the 
wall of a building and connected to 
power-line wiring, it is sometimes 
called a waU oullet or convenience 
receptacle. 

receptacle outlet An outlet intended 
to be equipped with one or more 
receptacles, not of the screw-^heU 
type, into which plugs of appliance 
cords may be inserted. 

reciprocal-energy theorem A theorem 
due to Rayleigh: If an electromotive 
force El in one branch of a circuit 
produces a current Ja in any other 
branch, and if an electromotive force 
E2 inserted in this other branch 
produces a current h in the first 
branch, then IiEi ™ I JS 2. This is 
closely r^ated to the reciprocity 
theorem. 

reciprocal impedance Two impedances 
Zi and Z2 are said to be reciprocal 
impedances with respect to an imped- 
ance Z (invariably a resistance) if 
they are so related as to satisfy the 
equation Z1Z2 «= ZK 

reciprocation The process of deriving a 
reciprocal impedance from a given 
impedance. 

reciprocity theorem If an electromotive 
force E at one pomt m a network 
produces a current J at a second point 
in the network, then the same voltage 
E acting at the second point will 
produce the same current I at the first 
point. 

recloshig relay A relay that functions 
to reclose a circuit automatically 
under certain conditions. 


record A commercial phonograph press- 
ing. The term is sometimes also 
applied to instantaneous recording 
disks. 

recorder An instrument that makes a 
graphic record of the manner in which 
the value of a quantity varies with 
time. Also called a recording instru- 
ment, The essential parts are a 
marking device, an arrangement for 
moving the marking device in accord- 
ance with changes in the quantity 
under study, a motor or other device 
for driving the chart at a controlled 
speed, and the parts necessary .to 
carry the chart. In a sound-on-film 
recorder, the action of light on movie 
film produces the record or sound 
track. Mechanical sound recorders 
cut or emboss a groove in wax or 
other material. Facsimile recorders 
produce a graphic record on paper. 
A code recorder records code messages 
as punched holes or inked lines on 
paper tape. 

recording 1 . In facsimile, the process of 
registering the received signal on 
the record sheet. It may be photo- 
graphic, electrochemical, electrolytic, 
electrothermal, electromechanical!, car- 
bon-pressure, or ink-vapor recording. 

2 . The mechanical process of produc- 
ing a permanent physical record of 
sounds or other varying quantities. 

3 . A phonograph record. 

recording blank A recording disk. 

recording disk An unrecorded or blank 
disk made for recording purposes. 
Also called recording blank. Thvt 
recorded disk is called an instantaneous 
recording. 

recording head The cutting head of a 
sound recorder. 


recoil The motion of an atom due to 
emission of an alpha particle, a beta 
particle, a neutron, or possibly a 
quantum of radiation. 

recombination coefficient In an ionized 
gas, the value obtained by dividing 
the time rate of recombination of 
ions by the product of the positive-ion 
density and the negative-ion density. 
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recording instrument An instrument 
that makes a graphic record of the 
manner in which the value of a 
quantity varies with the time. Also 
called recorder. 

recording lamp A light source so 
designed that its intensity can be 
varied in accordance with variations 
of an audio-frequency signal sent 



REENTRANT WINDING 


t.hrough the lamp. Used in the vari- 
able-density system of sound recording 
<m movie fUin. 


current (direct current) by peimitting 
appreciable current flow in one direc- 
tion only. 


recording level The amplifier output 
Uwel required to secxire a satisfactory 
nH^ording. 

recording spot The instantaneous area 
acted on by the registering system 
of a facsimile recorder. 


record player A device for converting 
a phonograph record into correspond- 
ing sound. In a typical arrangement, 
tiu». record is placed on a turntable 
that is rotated by a spring or electric 
motor. A carefully shaped needle 
riding in the record grooves actuates 
a crystal or magnetic phonograph 
pi<^kui) that converts groove variations 
int.o corresponding audio-frequency 
Kignals. These arc fed to a separate 
audio-frequency amplifier or to the 
audio-fr<Kiucncy section of a radio 
re<Huver for amplification before they 
(MUi be reproduced as sound by a 
loiidspeakor. 

rectangular wave guide A wave guide 
liaving a rectangular cross-section. 

rectification Tlie process of converting 
alternating current into a current 
that flows in only one direction. 

rectification factor The change in the 
average current of an electrode, 
divided by the (Change in the amplitude 
of the ait<Jrnating sinusoidal voltage 
appli(Ml to the same electrode, while 
th(^ tliretd voltages of this and other 
(^le<‘tro<l<^s are maintained constant. 


rectifier A device that converts alter- 
nating current iniiO unidirectional 



MaiT-wave , . - 

R«etifier circuit Voitoge- doubler 

circuit 



Full -wove Bridge rectifier 

Rectifier circuit circuit 

inwiifler oirouiU. 


rectifier instrument A combination of a 
direct-current meter with a rectifying 
device (usually a copper-oxide rectifier) 
for measuring alternating currents or 
voltages. 

rectifier stack A dry-disk rectifier made 
up of layers or stacks of disks of 
individual rectifiers, as in a selenium 
rectifier or copper-oxide rectifier. 

rectifying detector A vacuum tube or 
crystal detector that operates by 
passing only those half-cycles of the 
incoming carrier signal that are all 
in the same direction, so that they 
have a cumulative effect on the sound- 
reproducing device instead of canceling 
out. 

Rectlgon A two-electrode thermionic 
vacuum tube used as a rectifier for 
charging storage batteries from alter- 
nating-current lines. It contains a 
tungsten filament and graphite anode 
in an argon-filled bulb. 

rectilineal compliance The mechanical 
element that opposes a change in the 
applied force, such as the springi- 
ness that opposes a force acting 
on the diaphragm of a loudspeaker 
or microphone. 

rectilineau: scanning The process of 
scanning an area in a predetermined 
Bcquonco of narrow parallel strips. 

redifEusion A form of wire broad- 
casting used extensively in Great 
Britain, in which a radio program is 
picked up from a broadcast station 
and distributed to the loudspeakers 
of subscribers over telephone or 
other wire circuits. 

reed frequency meter A vibrating-r^d 
typo of instrument for measuring 
fro(iuency. 

reentrant Having one or more sections 
directed inward, as in certain types 
of resonating cavities. 

reentrant winding An armature winding 
that returns to its starting point, 
thus forming a closed circuit. 
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reference level The level used as a 
starting point when designating the 
value of an alternating quantity or a 
change in the quantity by means of 
decibel units. A common reference 
value in voltage, current, and power 
designations is 0.006 watt for 0 
decibels. For sound loudness, the 
reference level is usually the threshold 
of hearing. For communications re- 
ceivers, the commonly used level is 60 
microwatts. 

reference recording Becording of a 
radio program for future reference or 
checking. 

reflectoce The ratio of the total 
luminous flux reflected by a given 
surface to the incident flux. Also 
called reflection factor. 

reflected impedance The impedance 
value that appears to exist across the 
primary of a transformer when an 
impedance is connected as a load across 
the secondary. 

reflected resistance The resistance 
value that appears to exist across the 
primary of a transformer when a 
resistive load is across the secondary. 

reflected wave 1. The sky wave, re- 
flected from an ionosphere layer back 
to the earth. 2. Any wave reflected 
from a surface or from the junction 
of two different mediums. 

reflecting curtain A vertical array of 
half-wave reflecting antennas, gener- 
aUy used one-quarter wavelength be- 
liiud a radiating curtain of dipoles to 
form the pine-tree array. 

reflecting electrode The tubular outer 
electrode in a microwave oscillator 
tube, corresponding in construction 
but not in function to the plate of 
an ordinary triode. Used for generat- 
ing extremely high frequencies, 

reflecting galvanometer A galvanom- 
eter in which a small mirror attached 
to the moving element reflects a beam 
of light on^tb a scale or reflects an 
image of a scale into a telescope. 


GRATING GRATING GRATING PISTON 
DETECTING REFLECTING DETECTING REFLECTING 



Hefleoting grating used to permit simul- 
taneous reception of two waves in a wave 
guide. The grating of radial wires (shown it. 
oroa&<8eotion below) reflects the JEo,i wave 
back to its detecting grating for conversion 
to usable form by crystal detectors. The 
other wave passes through the radial wires to 
the piston, which reflects it to the other 
detecting grating. 


reflecting grating An arrangement of 
wires placed in a wave guide to reflect 
one desired wave while allowing one 
or more other waves to pass freely. 
In simultaneous reception of two 
waves, the reflecting grating can 
completely reflect one wav© back to 
the first detecting grating, while 
the other wave passes through both 
these gratings to a piston that reflects 
it back to another detecting grating. 

reflection 1. The return or change in 
direction of particles or waves after 
impinging on surfaces, such as reflec- 
tion of light, sound waves, radio waves, 
or electron streams. If the reflecting 
surface is smooth in the sense that its 
inequalities are small in comparison 
with the wavelength of the incident 
rays, each incident ray gives rise to a 
reflected ray in the same plane; this 
is known as regular, specular, or 
mirror reflection. The angle between 
the reflected wave or ray and the 
perpendicular to the surface is the 
angle of reflection. In diffuse reflec- 
tion, the roughness of the surface is 
so fine and even that reflected rays 
are distributed in all directions in a 
definite mathematical manner accord- 
ing to the cosine law. In irregular 
rough surfaces, spread or mixed 
reflection occurs, this bfVn ^ inter- 
mediate between regular alid diffuse 
reflection. 2. In a transmission line, 
reflection occurs at a terminating 
device when the impedance match is 
incorrect, causing standing waves on 
the line. 
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Reflection paths in a television system. 


reflection altimeter An aircraft altim- 
eter depending on the reflection of 
sound, supersonic waves, or radio 
waves from the earth for the deter- 
mination of altitude- 


reflection coefficient 1. The ratio of a 
quantity in the reflected wave to the 
same quantity in the incident wave. 

2. The square root of the reflectivity 
of a surface for any type of radiation. 

3. The reflection coefficient at the 
junction of a source of power and an 
absorber of power is unity minus the 
ratio of the current actually received 
to the current that would be received 
if the impedance of the absorber of 
power were equal to the impedance of 
the source of power. The reflection 
coefficient is also equal to 


loss in decibels is 


20 logio 


Za. + Zs 
^ ^sZ A 


reflection sounding Echo depth sound- 
ing, in which reflection of sound waves 
or supersonic waves from the bottom 
of the ocean is utilized in electronic 
methods of measuring depth. 

reflectivity The fraction of incident 
radiant energy that is reflected. 

reflectometcr An instrument for meas- 
uring the reflection factor or reflectance 
of a reflecting surface. 



{Za - Za){ZA + Zb\ 

where Zs is the impedance of the source 
and Za is the impedance of the absorber 
of power. 

reflection factor 1. The ratio of the, 
load current that would be delivered 
by a particular generator to a particu- 
lar load without matching to the load 
current obUiined when generator and 
load impedances are matched. Also 
called miamatcMng factor or transition 
factor, 2. The ratio of the total 
luminous flux reflected by a given 
surface to the incident flux. Also 
called reflectance, 

refleclion law The angle of incidence 
is equal to the angle of reflection. 

reflection loss The loss of powc^r 
occurr ng for a given frequency at. 
the notion of a source and an 
absorber of power, as at a transformer 
or at any other point where the charac- 
teristics change. When Za 
impedance of the absorber and Zs is 
the impedance of the source of power 
at the given frequency, the reflection 


. reflector 1. In a directional antenna 
^ system, the reflector is the rear portion 
and is not generally connected to the 
remainder of the antenna. It serves 
to increase the effectiveness of the 
antenna in the forward direction. 
Complicated and carefully designed 
structures are used as reflectors in 
ultrahigh-froquency radio systems. 2. 
A polished reflecting surface used in 
illumination to change the direction 
of light rays or concentrate them in a 
desired direction. 3. In a reflex klys- 
tron, the electrode that reverses the 
direction of the electron beam and 
n^turns the electrons through the 
riisoiiator grids a second time. 4. 
Any device capable of reflecting 
radiant energy such as light, radio 
waves, or electron streams. 

reflector voltage The voltage between 
th(i reflector electrode and the cathode 
in a reflex klystron. 

reflex circuit A circuit in which the 
signal is amplified, both before jmd 
after detection, in the same amphfier 
tube or tubes. 



REFLEX KLYSTRON 



Reflex klystron, a simple form of velocity- 
modulation tube. 


reflex klystron A velocity-modulation 
tube serving as an oscillator and ob- 
taining feedback because the bunched 
electron beam is reflected back through 
the resonator. 

refracted wave The wave caused by the 
refraction (bending) of part of an 
incident wave that travels into the 
second medium of propagation, as 
in traveling from the atmosphere into 
an ionized layer of the stratosphere. 

refraction The change in direction 
(bending) of a ray of light, heat, 
soimd, or a radio wave or other 
radiant energy passing obliquely from 
one medium to another in which the 
velocity of propagation is different. 
Thus, light rays are bent in passing 
from air to water. The angle between 
the direction of a refracted emission 
and the normal to the refracting 
surface is called the angle of refraction. 

refractive index The ratio of the speeds 
of a light ray or other radiation in 
two different materials. It determines 
the amount the ray will be refracted 
or bent when passing from one material 
to the other, such as from air to water. 

refractivity The refractive index 
minus 1. 

refractometer An instrument for meas^ 
uring the refractive index of a liquid 
or solid, usually by measuring the 


critical angle at which total reflection 
occurs. 

refractor A device, usually of prismatic 
glass (clear glass fabricated as a 
series of prisms), which redirects 
the light of a lamp in desired directions 
principally by refraction. 

refrangible Capable of being refracted. 

regeneration The process by which a 
part of the power in the output circuit 
of an amplif 3 dng device reacts on the 
input circuit in such a manner as to 
reinforce the initial power, thereby 
increasing the amplification. It can 
occur in an amplifier tube when the 
plate circuit is coupled to the grid 
circuit of the same tube or a preceding 
tube in such a way that a signal is 
fed back in phase with the signal in 
the grid circuit. Also called 'positive 
feedback, reaction, regenerative feedn 
back, or retroaction (British). 

regeneration control A variable capaci- 
tor, variable inductor, potentiometer, 
or rheostat used in a regenerative 
receiver to control the amount of feed- 
back and thereby keep regeneration 
within useful limits. 

regenerative amplification Amplifica- 
tion that gives increased gain and 
selectivity by a feedback arrangement 
similar to that used in a regenerative 
detector. The signal is sent back 
through the same tube for additional 
amplification, but operation is always 
kept just below the point of oscillation. 

regenerative braking A system of dy- 
namic braking in which the traction 
motors are used as generators and 
return energy to the power-supply 
system. 

regenerative detector A vacuum-tube 
detector circuit in which radio-frtv 



Regenerative detector circuit. 
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quency energy is fed back from the 
plate circuit to the grid circuit in 
such a way as to produce regeneration, 
thereby greatly increasing the amplifi- 
cation and sensitivity of the circuit. 

regenerative feedback Regeneration. 

regenerative receiver A radio receiver 
employing a regenerative detector. 

regional channel A standard broadcast 
channel in which several stations may 
operate with powers not in excess of 
5 kilowatts. The primary service 
area of a station operating on any 
such channel may be limited, as a 
consequence of interference, to a given 
field-intensity contour, 

register To match exactly, or to make 
a design or mark pass through a 
machine at a definite position. 
gistcr is required whenever two or 
more colors are used in printing, to 
make the several impressions cor- 
respond exactly. 

register control A device used to 
provide automatic register. In photo- 
electric register control, a light source 
and phototube form a scanning hetul 
so arranged that the amount of light 
reaching the phototube changes when- 
ever a specially printed mark or a part 
of the design (printed on the con- 
tinuous web of paper) arrives at thci 
scanning hmcL If this controlling 
design is not in the correct position, 
correction is made automati<*.ally by 
apparatus actuated by the phototube 
through amplifiers and relays. 

regular In a definite direction, not 
diffused or scattered, when applied to 
reflection, refraction, or transmission. 

regular reflection Reflection of light, 
sound or radio waves from a surfac<5 
so smooth that its ine(iualiti<iH are 
small in comparison with the wave- 
length of the incident rays, so that 
eac-h incident ray gives rise to a re- 
flected ray in t.he same piano. Also 
called itpamlar reJlecUon, 

regulation Keeping (‘.onstant some con- 
dition like speed, t(unperature, voltage, 
or position by means of an electronic 
or other sysi.cm that automatically 


corrects errors by feeding back into 
the system the condition being regu- 
lated. Regulation thus is based on 
feedback, whereas control is not. 
Electronic control, for instance, ad- 
justs a condition through some influ- 
ence not connected with that condition 
at all. Detection of off-size objects 
on a conveyer and consequent removal 
of them would be automatic control. 

regulator A device that functions to 
maintain a desired characteristic, such 
as voltage, speed, power factor, fre- 
quency, or Toad, at a predetermined 
value or vary it according to a pre- 
determined plan. 

Reinartz crystal oscillator A crystal- 
controlled vacuum-tube oscillator in 
which the (crystal current is kept low 
by placing in the cathode lead a reso- 
nant circuit tuned to half the crystal 
f reciueiicy. The resulting regeneration 
at the crystal frequency improves 
efficiency without the danger of 
uncontrollable oscillation at other 
fre(i.uencios. 

reinsertion of carrier Combining a 
locally generated carrier signal in a 
receiver with an incoming signal of 
the Buppressed -carrier typo. 

rejector circuit A name sometimes 
givc^Ji to a parallel resonant circuit 
that is tuned to the frequency of an 
uiulesired signal and connected to 
suppress or reject that signal. 

rel A unit of reluctance, equal to one 
amporc-tuni per magnetic line of 
force. 

relative bearing A bearing given in 
relation to the lubber lino or major 
axis of the aircraft or vessel from 
which the bearing is taken. A true 
l)oaring is given in relation to true 
geographic north, while a magnetic 
Ix^aring is given in relation to magnetic 
north. 

relative humidity The ratio of the 
amount of water vapor actually 
proHont in air to the greatest amount 
tliat (^an bo prejjcnt at a given tem- 
perature, expressed as a percentage. 
At 100 per cent humidity, the vapor 
condenses as a liquid. 



RELATIVITY 


relativity A modem system of natural 
philosophy introduced and largely 
developed by Albert Einstein and 
characterized by its recognition of the 
interdependence of matter, space, and 
time. It includes a mathematical 
development of two postulates: (1) 
If two systems are moving with 
uniform but different linear velocities, 
it is impossible for observers in either 
system to learn anything more about 
the motion than the fact that relative 
motion does exist. (2) Measurements 
of the velocity of light will give the 
same numeric^ value in either moving 
system. 

relaxation inverter An inverter that 
uses a relaxation oscillator circuit 
to convert direct-current power to 
alternating-current power. 



Relaxation osoillator oirouit and saw-tooth 
wave form it produces. 

relaxation oscillator 1. An osoillator 
in which the frequency is controlled 
by the charge or discharge of an 
inductor or capacitor through a 
resistor. 2. A multivibrator oscillator 
circuit employing two tubes (or a 
double-section tube) with resistance- 
capacitance coupling between the 
tubes to feed the output back and 
forth between them. The output 
frequency is determined by the time 
constant of the coupling networks, but 
the frequency can readily be controlled 
externally by a weak signal introduced 
in the circuit. Used in television 
circuits to generate sweep voltages for 
cathode-ray tubes. 

relay A device that is operated by a 
variation in the conditions in one 
electric circuit and that changes the 
operation of other devices in the same 
or in other electric circuits. The most 
common type of relay is an electro- 



mechanical device by means of which a 
current change in one circuit produces 
an armature movement that opens or 
closes contacts to produce a change in 
the electrical condition of another 
circuit. 

relay broadcast station A station li- 
censed to transmit, from points where 
wire facilities are not available, pro- 
grams for broadcast by one or more 
broadcast stations, or orders concern- 
ing such programs. 



Relay Btationa for television, sound broad- 
oasting, or oommunioations networks. 


relay contacts Contacts that are closed 
or opened by the movement of the 
armature of a relay. 

relay magnet A coil and iron core 
forming an electromagnet that attracts 
the armature of a relay when energized, 
causing opening or closing of relay 
contacts. 



REfEATEft 


rday rack A frame on 
which relays are 
mounted. 

relay transmitter A 
transmitter that reg- 
ularly rcbroadcasts a 
sound or television pro- 
gram received at the 
transmitter station, in 
order that the program 
can be passed on to 
another station outside 
the range of the origi- 
nating station. Tele- 
vision networks employ 
relay transmitters in 
this manner. Also 
called repeater station, 

release An electromag- 
netic device for opening a circuit 
breaker automatically or for allowing a 
motor starter to return to its off posi- 
tion when tripped by hand, an inter- 
ruption of the power supply, or by 
excessive current. 

reluctance The reciprocal of perme- 

. atice, and hence equal to magneto- 
motive force divided by magnetic 
flux for a portion of a magnetic 
cinmit. 

reluctivity The ratio of the magnetic 
intc^nsity JJ in a n^gion to the magnetic 
indiK'tion B in the same region. 
Uchwitivity is the reciprocal of mag- 
netic permeability. Also called specific 
rductance, 

remanence The magnetic induction 
that r<unains in a magnetic circuit 
after the removal of an applied 
magnetomotive forc.c. 

remanent magnetization Tha magneti- 
zation I retained by a substance when 
the magnetic intensity II is reduced to 
zero during a symmetrical hysteresis 
cycle. 

remote control 1. The control of a 
device from a distance. 2. Producing 
a radio program at some remote 
point, relaying it to the studio on a 
wire or short-wave channel, and 
controlling it entirely from the studio. 


remote cutoff Eequiring a very large 
negative bias for complete cutoff 
of plate current in a vacuum tube. 

remote cutoff tube A vacuum tube 
designed in such a way that a very 
large negative grid bias voltage is 
required for complete blocking of 
plate current, 

remote metering Registering on a meter 
at a central control point the energy 
consumption at some other point 
in a system. 

remote pickup Picking up a program 
with microphones at a remote location 
(away from the studios) and trans- 
mitting it to the studio or transmitter 
over telephone lines or over a short- 
wave radio link. 


PAIR OF AERIALS PAIR OF AERIALS 
FOR PICKING UP FOR 

WAVE TO BE RELAUNCHING 



Bepeator for wave sulde. One pair of 
antennae projoote into the guide to pick up 
the incoming wave and to convert its energy 
into a signal that can be amplified. The 
amplifier foods its output to another pair of 
antennas that send the strengthened waves 
on through the guide. 

repeater 1, A vacuum-tube amplifier 
inserted in a long telephone or tele- 
graph line to build up signal strength 
before it drops below the noise level 
of the line. Repeaters must be 
inserted at regular intervals in trans- 
continental lines. 2. A relay inserted 
in a long telegraph line to respond to 
weak signals and produce new strong 
signals for the next section of line. 
3. A repeating ooil. ^ 4. A radio relay 
transmitter for boosting signal strength 
in a radio link between stations of a 
network. 6. In wave-guide work, an 
arrangement inserted in a guide to 



Belay rack, usu- 
ally either 3 or 
6 feet high. 




REPEATER STATION 


regenerate in amplified form tke 
incoming wave to which it is tuned. A 
repeater, in general, contains two 
resonating cavities. One is equipped 
with a pickup device, and is connected 
to an incoming guide; the other is 
equipped with a launching device and 
is connected to an outgoing guide. 
An amplifier is connected between 
the pickup and launching devices and 
positioned either inside or outside 
the guides. 

repeater station 1. A station at which 
a repeater is located for the purpose 
of building up the strength of a 
telephpne or telegraph signal in a 
long line. 2. A racfio station that 
operates on the same frequency as 
another station and carries the same 
program, giving increased coverage. 
3. A combination radio transmitter 
and receiver, often unattended, used 
in relaying a program from one station 
to another by radio when the distance 
is too great for reliable service between 
the stations directly. Generally em- 
ployed at frequencies above 100 megai- 
cycles. Also called relay trammiUer, 

repeating coil A transformer, usually 
having a 1:1 ratio, used to provide 
inductive coupling between two sec- 
tions of a telephone line when a direct 
connection is undesirable, as in lines 
carrying both telephone and telegraph 
signals. 

repeat point In a superheterodyne re- 
ceiver, the reception of a given station 
at two different local oscillator fre- 
quency values: (1) with the local 
oscillator adjusted above the incoming 
signal frequency by the intermediate- 
frequency value, and (2) with the' local 
oscillator adjusted below the incoiriing 
signal frequency by the intermediate- 
frequency value. Also called dovble- 
spot tuning, 

reproducing stylus The phonograph 
needle or sapphire jewel used in a 
phonograph pickup to transmit record 
groove variations to the pickup as 
mechanical motion. 

reproduction speed In facsimile, the 
area of copy recorded per unit time. 


repulsion A mechanical force tending 
to separate bodies having like electrical 
charges or like magnetic polarity, or 
in the case of adjacent conductors, 
having currents flowing in opposite 
directions. 

repulsion-induction motor An alternat- 
ing-current motor that starts up as a 
repulsion motor by means of a con- 
ventional repulsion motor winding 
with a commutator and brushes on the 
rotor, then runs normally at rated 
speed as an induction motor by means 
of a squirrel-cage winding in the rotor, 
with all commutator bars short- 
circuited together. 

repulsion motor A single-phase motor 
having a stator winding (around 
stationary field poles) connected di- 
rectly to the source of alternating- 
current power and a rotor winding 
connected to a commutator. There 
is no connection between stator 
and rotor windings. Brushes on the 
commutator are short-circuited and 
are positioned to produce the rotating 
magnetic field required for starting and 
running. This type of motor varies 
considerably in speed as load is 
changed. 

repulsion-start motor An induction mo- 
tor designed to be started as a repulsion 
motor. 

reradiatlon Radiation from a receiving 
antenna of signals generated locally in 
a radio receiver, causing undesirable 
interference or revealing the position 
of the receiver when used on a vessel 
at sea. 

rerecording Making a copy of a phono- 
graph record. 

residual charge The charge remaining 
on the plates of a capacitor after an 
initial discharge of the capacitor. 

residual field The magnetic field left 
in the iron field structure of a rotating 
electrical machine after excitation has 
been removed. 

residual gases The small amount of 
various gases remaining in a vacuum 
tube even after the best possible 
exhaustion by vacuum pumps. 
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residual induction The magnetic induc- 
tion at which the magnetizing force 
is zero when a magnetic material 
is being magnetized cyclically by two 
magnetizing forces that are equal and 
of opposite sign. 

residual ionization Ionization of air 
or other gas in a closed cliamber, 
not accounted for by recognizable 
neighboring agencies. It is now at- 
tributed to cosmic rays. 

residual magnetic induction The mag- 
netic induction remaining in a ferro- 
magnetic object after the magnetizing 
force is removed. The amount de- 
pends on the material, shape, and 
previous magnetic history. 

residual magnetism Ilesidutil magnetic 
induction. 


resistance-capacitance coupled amplifier 
A vacuum-tube amplifier emplo3dng 
resistance-capacitance coupling. 

resistance-capacitance coupling The 
coupling of two vacuum-tube stages 
or circuits by means of a resistor and 
capacitor, with the capacitor providing 
the path for signal currents between 
stages. Sometimes incorrectly called 
resistance coupling. 

resistance-coupled amplifier A vacuum- 
tube amplifier in which a resistor 
provides a path for signal currents 
from one stage to the next. This term 
is often incorrectly applied to a resist- 
ance-capacitance coupled amplifier. 

resistance coupling Resistive coupling, 
as used in a resistance-coupled am- 
plifier. 


resistance That property of a circuit 
or body whicli determines the rate 
at which electric energy is converted 
into heat or radiant energy by a 
given current. More generally, it is 
the opposition that a device or 
material offers to the flow of current. 
Resistance is measured in ohms and 
designated by Jt 


resistance box A box 
number of precision 
resistors having care- 
fully solocto<l values, 
connected to panel 
terminals in such a 
way that a variety of 
resistance values <^an 
be obtained })etw(*,on 
the output terminals 
either by withdraw- 
ing plugs (as in a post- 
office bridge) or by 
setting multicontact 
switchoH. The most common form is 



Kyinl)ol for a ro- 
HiHtanco tubo» 
UHod in iinivoreul 
a-c/(l-o rooolvors 
for niamont volt- 
ago-dropping i)ur- 

I)OHOH. 


called a decade rosistane.e box. 


resistance braking A system of dynamic 
braking in which the traction motors 
arc used as gencrfitors, feeding resistors 
that dissipate tlie oiu^rgy as heat. 
Also called rheostatic braking. 

resistance bridge Tlio common form 
of Wheatstone bridge, employing re- 
sistances in tho three arms. 


resistance drop The voltage drop oc- 
curring between two points on a 
conductor due to the flow of cxirrent 
through the resistance existing between 
those points. Multiplying the resisi>- 
ance in ohms by the current in amperes 
gives the voltage drop in volts. 

resistance furnace An electric furnace 
in which the heat is developed by the 
passage of current through a suitable 
resistor, which may be the charge 
itself, a resistor imbedded in the 
charge, or a resistor surrounding the 
charge. Examples are the resistor fur- 
nace and charge-resistance furnace. 

resistance loss Power loss due to 
. current flowing through resistance. 
Its value in watts is equal to the 
rosistanco in ohms midtipliod by tho 
square of tho current in amperes. 

resistance material Any material hav- 
ing sufficiently high resistance per 
unit length or volume to permit its 
\iBO in the construction of resistors. 
I^lxamplcs arc Nichromo, manganin, 
carbon, etc. 

resistance pad A pad employing only 
resistances. Used to provide a fixed 
amount of attenuation without altering 
tho frequency response. 

resistance standard A resistor that has 
been adjusted with high accuracy to 
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a specified value. It is but slightly 
affected by variations m temperature, 
and retains its value over long periods 
of time. 

resistance strain gage A strain gage 
consisting of a small strip of special 
resistance material that is cemented 
to the part under test, and changes in 
resistance with elongation. 

resistance thermometer A thermometer 
based on the variation in the resistivity 
of platinum or some other metal 
with temperature. 



Reeistanoe-welding control using electron 
tubes. 


resistance welding A broad term cover- 
ing fusion of two metal objects by 
means of spot, seam, pulsation spot, 
projection, butt, or flash welding. 
The two pieces to be welded must be 
held in close contact under pressure. 
A definite amount of current, seldom 
less than 1,000 amperes and often 
as high as several hundred thousand 


amperes, is passed through the joint 
for a definite period of time, which 
is generally controlled by electronic 
equipment, causing the metal at th(^ 
joint to soften and permit interlocking 
of grains. 

resistance wire Wire made from a metal 
or alloy having high resistance per 
unit length, such as Nichrome. Used 
in wire-woimd resistors, heating (de- 
ments, etc. 

resistive conductor A conductor used 
primarily because it possoHses th(i 
property of high electric rosistancc. 

resistive coupling The association of oiu^ 
circuit with another by means of 
resistance that is common to both. 

resistivily The resistance in ohms that a 
unit volume of a material offers to the 
flow of current. Resistivity is the 
reciprocal of the conductivity of a 
material. 

resistor A device that offers opposition 
in the form of resistance to the flow <.f 
electric current. The electrical vahu^ 
of a resistor is specified in ohms or in 
megohms (1 megohm equals 1 million 
ohms). The power rating in watts of 
a resistor indicates the amount of 
power that can safely bo dissipated 
as heat in the resistor. 
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BAND Oft OOT^* 

OLD COLOR ARRANGEMENT 


A B C B 


BODY COLOft 
NEW COLOR ARRANGEMENT 


Color 

A 

Ist digit 

B 

2dagit 

C 

multiulioi* 

Tolorunee codis 
per oout 

Silver 



0.01 

0.1 

0.1 

10 

100 . 
1,000 
10,000 
100,000 
1,000,000 
10,000,000 
100,000,000 

10 

Gold 



Black 


Q 

5 

Brown 

1 



Red 

2 

2 


Orange 

3 

4 

3 

4 


Yellow 


Green 

5 

g 


Blue 

6 

7 

6 


Purple 


Gray 

8 

9 

t 

fi 


White 

o 

9 


Q+anylawl ID X if A . 




hhrflTsTftW To n jpor nexi Die resist ors, tUebody color is X. the thre<*- 
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TEN WStS OF SPECIFVINS 

760,000 OHMS 



TSOjOOO 

750 Ma 

TSOJOOOO) 

750K(ft) 

750, 000a 

750Ka 

7SOM 

— — 

.75ME6. 


750 MU> :r5MEBA 

lluHiator vnluus may bo apooified in many 
wayH. 

resistor core The msulatbag support 
on which a resistor element is wound 
or otherwise placed. 

resistor element That portion of a 
resistor which possesses the property 
of electric resistance. It may be 
pure metal, a metallic coating, a 
carbon-cement mixture, etc. 

resistor furnace A resistance furnace 
in which the heat is developed in a 
resistor tliat is not a part of the charge. 

resistor housing Tho enclosing member 
that Bxirrounds the resistance element 
and the core of a resistor. 


resonance, period resonance, and phase 
resonance. 

resonance bridge A type of alternating- 
current bridge having in one arm 
an inductance and capacitance that 
are adjusted to resonance at the fre- 
quency being used. 

resonance curve A response curve show- 
ing in graphical form the manner in 
which a resonant circuit or a tuned 
amplifier circuit responds to the various 
frequencies in its operating range. 



TEST FREQUENCY N NC 

Resonance curve at 1,000 kilocycles for a 
typical radio-frequency amplifier. 


resolution Tho sharpness with which 
two closely adjacent olomonts of an 
image (‘an be distinguished. 

resolving power A measure of the 
distimrtne^Hs with which the images of 
two point sources of light may be 
separately d<jtoctc<l. 

resonance A condition that exists in a 
circuit containing inductance L and 
(‘.apac.ltaneo C when its equivalent 
((lonibiruid) reactance is zero (when 
iw/L “ l/2ii/C). If L and C are in 
Hcries, the current in the circuit is a 
maximum ut resonance. If L and C 
iirc in parallel, tho external current 
supplied to tho circuit is approximately 
a ininirnum at resonance, and tho 
volt, age across i.hc circuit is a maxi- 
mum. At resonance, a small ampli- 
tude of the periodic agency that is 
maintaining oscillation or vibration 
in a system produces a relatively largo 
amplitude of os<!illati<)n or vibration. 
Three types of resonance are amplitude 
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resonance indicator A device that indi- 
cates, either visually with a meter or 
lamp, or audibly in headphones, 
whether or not a circuit is tuned to 
resonance. 

resonance penetration The penetration 
of an atomic nucleus by a charged 
particle whose energy corresponds to 
one of the energy levels in the nucleus. 

resonance radiation Radiation coming 
from a gas or vapor due to excitation 
with tho resonant frequency of the 
gas or vapor. An example is sodium 
vapor irradiated with sodium light. 

resonance radiometer A type of ther- 
morelay used for making relative 
measurements of small ra^tion in- 
tensities in infrared spectrometers. 

resonant circuit A circuit contaixung 
both inductance and capacitance, and 
hence capable of exhibiting resonance 
phenomena. 




RESONANT CURRENT STEP-UP 


resonant current step-up The ability 
of a parallel resonant circuit to 
circulate a current through its inductor 
and capacitor that is many times 
greater than the current fed into the 
‘ circuit. 

resonant frequency 1. That frequency, 
for a given resonant circuit, at which 
the inductive reactance is equal to 
the capacitive reactance. 2. The fre- 
quency at which an object will vibrate 
most readily. Thus, a loudspeaker 
diaphragm may have one or more 
resonant frequencies at which it 
vibrates with a minimum of input 
energy and hence produces louder 
sounds than at other frequencies. 

resonant frequency of a tube The 
theoretical highest frequency at which 
a tube will oscillate, corresponding to 
complete absence of external capaci- 
tance and with circuit inductance 
reduced to a direct short circuit 
between the anode and grid terminals. 
It serves as a figure of merit of a tube 
as an idtrahigh-frequency generator, 
but is not a practical rating because 
the tube output is negligible at this 
frequency. 

resonant line A transmission line having 
values of distributed inductance and 
distributed capacitance such as to 
make the line resonant at the frequency 
it is handling. 

resonant-line oscillator A self-excited 
ultrahigh-frequency oscillator employ- 
ing parallel rods as resonant lines in 
grid and plate circuits. 

resonant modes in cyUndrical cavities 
When a metal cylinder is closed by two 
metal surfaces perpendicular to its 
axis, a cylindrical cavity is formed. 
The r^onant modes in this cavity are 
designated by adding a third subscript 
to indicate the number of half waves 
along the axis of the cavity. When 
the cavity is a rectangular parallele- 
piped, the axis of the cylinder from 
which the cavity is assumed to be 
made should be designated since there 
are three possible cylinders out of 
which the parallelepiped may be made. 


RESONATING CAVITY 
TUNED FOR E<y WAVE 



Use of two resonating cavities, each tuned to 
a different wave, for multiple reception of two 
waves being propagat^ simiiltanoously 
through a wave guide. A circular roflecting 
grating (shown in oross-soction at upper riglit) 
is placed at the entrance to tho upper cavity, 
while a radial wire grating is at the entrance 
to the lower cavity. 


resonant resistance The resistance 
value to which a resonant circuit is 
equivalent. 


resonant transmission line A resonant 
line. 


resonant voltage step-up The ability 
of an inductor and a capacitor in a 
series resonant circuit to deliver a 
voltage several times greaU^r than tho 
input voltage of the circuit. 

resonate To bring to resonance, as by 
tuning. 

resonating cavity A short pieoo of 
wave guide of adjustable length, 
terminated at cither or both ends 
by a metal piston, an iris diaphragm, 
or some other wave-reflecting devi(H», 
used as a Alter, as a 
means of coupling 
between guides 
of different diam- 
eters, and as im- 
pedance networks 
corresponding to 
those used in radio 
circuits. The 
cross-section of the 
cavity may be cir- 
cular, rectangular, 
or any other shape, 
and long cavities 
may be coiled or 
folded. 



used os a coupling Ix*- 
twoon inoonuug aii<l 
outgoing guides 
having different 
diameters. 
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REST POTENTIAL 



A resonating cavity cun be insortti<l in wave 
guides to serve as a Alter, giving either a shar]) 
or blunt-peaked response op desired. 


resonating piezoid A piezoid (finlshod 
crystal blank) used as a resonator or 
oscillator rather than as a transducer. 

resonator 1. An apparatus or system 
in which some physical quantity is 
capable of being put into a state of 
oscillation by oscillations in another 
system. 2, A hollow chamber forming 
the tuned circuit of an ultrahigh- 
frequency oscillator. 3. A device for 
detecting oscillations or electric waves 
by any method involving resonance. 

resonator grid One of the grids attached 
to cavity resonators in a velocity- 
modulation tube. The electron beam 
passes through all the grids. 


resonator wavemeter 
Any resonant cir- 
cuit used to deter- 
mine wavelength, 
such as a cavity 
resonator wave- 
meter. 

respirometer An 
instrument for 
measuring the re- 
spiratory rate and 
the volume and 
pressure of air during breathing. 

response The output or some other 
characteristic of an amplifier or device 
at a particular frequency. 



Eesponse oharaotcristios for three different 
audio-froquonoy ampHAor cirouits. 


response characteristic A graph show- 
ing the response of a device throughout 
the range of frequencies normally 
handled. 

rest potential A residual potential dif- 
ference remaining between an electrode 
and an electrolyte after the doctrodo 
has become polarized. 



resonator wavemeter. 



Manner in which the Hxgnal frc<inoncy of a fr(Miuoncy-xno<hilttt<»(l traamniittor varies above and below 

tlie twwignod resting fruqu<*n<‘.y. 
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RESTING FREQUENCY 


resting frequency The assigned carrier 
frequency of a frequency-modulation 
station. It is radiated only during 
intervals of silence during programs; 
at other times, the transmitter fre- 
quency swings above and below the 
resting-frequency value at a rate 
corresponding to the sound frequency 
being transmitted. Also called cenier 
frequency. 

restricted radiotelegraph operator permit 
A commercial operator license issued 
by the Federal Communications Com- 
mission to applicants meeting citizen- 
ship and other requirements and 
passing examinations on basic law, 
basic theory and practice, radio- 
telegraph, and transmission and recep- 
tion of 16 code groups per minute. 

restricted radiotelephone operator permit 
A commercial radio operator license 
issued by the Federal Communications 
Commission to applicants meeting 
citizenship and other requirements and 
passing examinations on basic law 
and ability to transmit and receive 
spoken messages in English. 

resuscitation Kestoring from uncon- 
sciousness due to drowning or electric 
shock. 


retarding^field oscillator An oscillator 
capable of generating frequencies up to 
about 5,000 megacycles. It employs 
a triode tube in which electrons oscil- 
late or vibrate back and forth through 
the meshes of a grid that is maintained 
positive with respect to the cathode. 
The frequency depends on the transit 
time of the electrons, and this in turn 
depends on the electrode dimensions 
and the voltages at which they are 
operated. Becaxise electrons are nega- 
tively charged, the 
positive grid pro- 
duces a retarding 
field that pulls 
electrons back 
after they have 
passed through the 
grid on their way 
to the plate, initi- 
ating the electron ISlectrode arrange- 

vibration Bark- * spiral-grid 

vioraxiom jjarK- retarding-field osoiUa- 

hausen-Kurz and tor tube. 



Gill-Morrell oscillators are examples. 
Also called positive-grid oscillator. 

retardation coil 1. A high-inductance 
coil used in telephone circuits to permit 
passage of direct current or low-fre- 
quency ringing current while blocking 
the flow of audio-frequency currents. 
2. A closed-secondary coil used to 
change the phase relation of an alter- 
nating magnetic field. 

retentivity A measure of the ability of 
a substance to hold its magnetism. It 
is the value of the residual magnetic 
induction (remanence) in a substance 
undergoing a symmetrical magnetic 
hysteresis cycle extending from satura- 
tion to zero. 


retrace The path traced by the electron 
beam in a cathode-ray tube of a tele- 
vision system in going from the end of 
one line or field to the start of the next 
line or field. 


retroaction British term for regenera- 
tion, involving feedback from the plate 
circuit to the grid circuit of a vacuum 
tube or from the output to the input 
of a vacuum-tube amplifier. 

retrograde rays Rays similar to posi- 
tive rays and magnetically deflected 
in the same manner but moving away 
from the cathode instead of toward it. 


return wire The ground wire, common 
wire, or the negative wire of a direct- 
current circuit. 


reverberation A 
succession of 
echoes, caused by 
repeated reflec- 
tions of sound in a 
large room or en- 
closure. Rever- 
beration also 
occurs under 
certain conditions 
in underwater 
sound transmis- 
sion and reception. 



in a room. 


reverberation— controlled gain circuit A 
circuit used in underwater sound equip- 
ment to vary the gain of the receiving 
amplifier in proportion to the strength 
of undesired reverberations associated 
with the desired echo. 
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RHOMBIC ANTENNA 


reverberation time The time in seconds 
n^uircd for the average acoustic 
< 5 nergy density in a reverberating en- 
cloHuro to reduce to one-millionth of 
its initial steady-state value after the 
source has been silenced. 

reverberation-time meter An electronic 
instrument for measuring reverbera- 
tion time directly. 

reverse-current relay A relay that oper- 
ates wlwmevor current flows in the 


the only one of the group still in 
common use. 

rheostat A resistor so constructed that 
its value may be changed readily by 
means of a control knob, without 
opening the circuit in which it is con- 
nected. Rheostats having rotating 
control knobs are used chiefly in r£^o 
and industrial equipment, and slide- 
wire rheostats are used chiefly in 
laboratory experiments. 


reverse direction. 

reversed feedback amplifier An ampli- 
fier employing inverse feedback (also 
eallecl negative or dogeneratiyo feed- 
back) to reduce harmonic distortion 
jiiul otherwise improve fidelity. 

reversible motor A motor in which the 
dire<‘.tion of rotation can bo reversed 
i>y operating a swiUdi that changes 
motor connections. 

reversible permeability The incremental 
permeability when the change in mag- 
netic induction is vanishingly small. 



Utivw'Hiug Bwitoli. 


reTonOngswitdi A-awitehiiaodtoohangc 
th(! (Urcefum of rotation o£ a motor, to 
<*hange the dinuitiou of any form of 
motion, or to eluiugo the polarity of 
circuit connections. 

r-f Abbreviation for radio frequency^ 
Same abbnjviation used for noun and 



RheoBtata and their two equally correct 
symbols. 


rheostatic braking A system of dynamic 
braking in which the traction motors 
are used as generators, feeding resistors 
that dissipate the energy as heat. Also 
called resistance braking. 

rheotron The induction electron accel- 
erator originally developed by D. W. 
Kerst. It speeds electrons just as a 
cyclotron speeds positive particles. 
Electrons emitted from the filament 
of a doughnut-shaped glass vacuum 
tube are accelerated in gradu^y 
contracting orbits by an alternating- 
current electromagnet and eventually 
strike a target, producing high-energy 
photons or X rays. Also called beta- 
tron or induction accelerator. 


adjective. 

RFC Designation UHt^d on diagrams "to 
idiuitify a radio-fro(iuoiicy cdioko coil. 
An in)ii-coro clioko coil is generally 
marked (HI. 

rheo- A !>«><« meaning a flowing of 
oAirmnt, nnod in electrical terms tbat 
are now pnw.tieally obsolete, such as 
rlieegraph (oscillograph), rheometer 
(galvanoniotior), and rhcoscope (cAir- 
rent indicator). The term rheosUt >s 


iho Greek letter p, frequently used to 
denote specific resistance. 

rhombic antenna A f 

directional anten- 

na array consisting 
offourlongconduc- | ’*1 

tors forming the wmm, | 
sides of a rhombus 
(equal-sided par- 

allelogram). Rhombic antenna. 



RHUMBATRON 


rliumbatroii An evacuated metal en- 
closure having a carefully designed 
shape such that electrons passing 
through the enclosure undergo velocity 
modulation and act as a resonating 
system for the generation of extremely 
l:^h-frequency oscillations. It is thus 
a resonating chamber in which veloc- 
ity-modulated electron groups deliver 
their energy as intensity-modulated 
beams. 

ribbon microphone A moving-conductor 
microphone in which the moving con- 
ductor is in the form of a single flex- 
ible ribbon of thin corrugated metal 
mounted between the poles of perma- 
nent magnets. Often caUed velocity 
microphone. 

Rice neutralizing circuit A radio-fre- 
quency amplifier circuit that neutral- 
izes the grid-to-plate capacitance of the 
amplifier tube. 

Richardson effect The emission of elec- 
trons from hot bodies. The rate of 
emission increases rapidly with tem- 
perature. Also called Edison effect or 
thermionic emission, 

Richardson equation An expression for 
the density of thermionic emission at 
saturation current in terms of the 
absolute temperature of the filament. 

RID Abbreviation for Radio Intelli- 
gence Division of the Federal Com- 
munications Conamission, set up to 
poViGQ the entire radio spectrum and 
take appropriate action against un- 
licensed radio stations, as well as 
monitor licensed stations and intercept 
foreign broadcasts. 

ride gain To control the volume range 
of a radio program while watching a 
volume indicator, so that the resulting 
audio-frequency signal is neither too 
weak nor too strong for most effective 
handling by transmission equipment 
in a radio system. 

Righi-Leduc effect Development of a 
difference in temperature between the 
two edges of a strip of metal in which 
heat is flowing longitudinally, when 
the plane of the strip is perpendicular 
to magnetic lines of force. 


right-handed elliptically polarized wave 
An elliptically polarized radio wave in 
which the rotation of tho direction of 
displacement is clockwise for the 
observer looking in the direction that 
the wave is traveling. 

right-hand rule 1. For motors and gen- 
erators: If the thumb, first, and second 
fingers of the right hand are extended 
at right angles to one another, with 
the thumb representing tho direction 
of motion, the first finger representing 
the direction of the magnetic lines of 
force, and the second finger represent- 

. ing the direction of the current, the 
relations between the directions will 
then be correct for a conductor in tho 
armature of a generator. For a motor, 
the left hand is used. Also called 
Flemi^*s rule, 2. For a current- 
carrying wire: If the fingers of tho right 
hand are placed around tho wire in 
such a way that the thumb points in 
the direction of current flow, th(». lingers 
will be pointing in tho direction of the 
magnetic field. (The above arc based 
on so-called conventional current flow, 
not electron flow.) 

right-hand taper A potentiometer or 
rheostat having higher rosisttmee in 
the clockwise half of its rotational 
range than in its counterclockwise half, 
looking at the end having the shaft and 
knob. 

rim drive Driving a turntable of a 
phonograph or sound ro<jordor by 
meaiw of a small nibber-covorcd wheel 
that is on the shaft of an electric motor, 
and is in contact with tho riiu of the 
turntable. 

ring The ring-shaped contacting part 
immediately back of tho tip of a tekj- 
phone-type plug. 

ring armature An obsohste armature 
design consisting of a ring-8hap<Hl or 
tubular iron core wound with wint 
passing over the surface and through 
the interior of the core. 

ring method A ballistic method of mag- 
netic testing in which a specimen is 
prepared in the form of a closed ring 
having a ^own crossnscction, up 
from laminations, with a primary coil 


328 



ROENTGEN 


and a secondajry coil both wound 
around the ring. A known current 
through the primary is suddenly re- 
versed, and the resulting induced 
voltage in the secondary is measured 
with a ballistic galvanometer con- 
nected to the secondary. 

ring seal A fused junction between the 
two halves of a bulb, in the form of a 
circle of large diameter at or near which 
the electrode leads emerge from the 
hvlb, 

ripi^e The alternating-current compo- 
nent that is present in the output of a 
direct»curront generator or a power 
pack. 

ripple current The alternating-current 
component of a pulsating current when 
this alternating-current component is 
small with respect to the direct-current 
component, as in the output of a power 
pack or direct-current generator. 

ripple filter A low-pass filter designed to 
reduce the ripple current while freely 
passing the direct current from a recti- 
fier or direct-current generator. 

rip]^e frequency The frequency of the 
ripple current present in the output of 
certain direct-voltage sourc,CB. 

ripple ratio The ratio of the diffcironco 
bctw(5en the maximum and minimum 
values of a ripple <iiiantity to the 
averages value. 

ripple voltage The alternating compo- 
nent of the unidinwtional volUigo in 
the output of a rectifier or generator 
used iiB a sounso of direct-cjurrcnt 
power. 

rising characteristic A (dmruct.eriHtic; in 
which the volitigo rises as tlu^ current 
increjist^s, as in an overcompounded 
generator. 

RMA Abhnwiation for Hiwlio Manu- 
factun^rs Assoclatio!!. 

ItMA color code (hie of tli<i systeiuH of 
color markings (lev(dope<l by the Radio 
Manufaetun'rs Association for spoci- 
fyiiig electrical values and terminal <wn- 
neetions of radio part^. lu tho resistor 
color cixht, colonul rings or dots repre- 
sent delinite values. 


rms Abbreviation for root mean square. 

Robinson-Adcock direction finder The 
Robinson direction finder. 

Robinson direction finder A radio direc- 
tion finder in which the antenna con- 
sists of two coils at right angles, 
rotatable individually and as a whole. 
A motor-driven commutator reverses 
connections to one coil rapidly. Coil 
positions are adjusted until this re- 
versal has no effect on the strength of 
the received signal as indicated by a 
galvanometer; hence bearings can be 
taken without reducing the received 
’ signal to inaudibility. 



RocUollo-ttalt orystaL 


Rochelle salt crystal A crystal of sodium 
potassium tartrate, having a pro- 
nounced piezoelectric effect, exten- 
sively U80(l in crystal microphones and 
crystal phonograph pickups. Perfect 
crystals up to four inches in length can 
be grown artificially. 

rocking Back-and-forth rotation of the 
tuning control in a superheterodyne 
receiver while adjusting tho oscillator 
padder near tho low-frequency end of 
the tuning dial, to secure more accu- 
rate alignment. 

Rocky Point effect A sudden increase 
in tho cinission of large thermionic 
vacuum tubes, probably due to irregu- 
larities in the cathode surface. Some- 
times clauses comph^tc breakdown. 
Also C4dlftd flash arc, 

roentgen Thu international unit of 
(piantity of roentgen rays (X rays). 
It is the quantity of X-ray radiation 
that, when the secondary electrons are 
fully utilized and tho wall effect of tho 
chainlier is avoided, produces in 1 cubic 
contim(d.(^r of air at 0® centigrade and 
normal atmospberio pressure such a 
<legr(Hi of c-onductivity that one olec- 
trostiiiic unit of charge is measured at 
satunitLon current. 


329 


ROENTQENIZATION 


Toentgenization Discoloration of glass 
after prolonged irradiation with X rays. 

roentgen machine Medical term for an 
X-ray machine. 

roentgen meter An instrument for 
measuring the quantity or intensity of 
roentgen rays (X rays) or gamma rays. 
Also called ionometer or roentgenometer. 

roentgenogram A photographic record 
of the relative transparency of the 
various parts of an object to roentgen 
rays (X rays). Also called radiograph 
or X-ray photograph. 

roentgenography The art of producing 
roentgenograms (X-ray photographs). 

roenigenology That branch of science 
which d^ds with X rayia, especially 
their use for diagnosis or treatment in 
medicine and dentistry. Radiology is 
a slightly more general term covering 
also radioactivity and other extremely 
high-frequency radiation. 

roentgenometer An instrument for 
measuring the quantity or intensity of 
roentgen rays (X rays). Also called 
ionometer or roentgen meter. 

roentgenoscope A device consisting of 
a fluorescent screen mounted either 
separately or in conjimction with an 
X-ray tube. The shadows of objects 
interposed between the tube and the 
screen are made visible on the screen 
by the X-ray radiation. Also called 
fiuoroscope. 


term roentgen ray is preferred })y 
medical authorities, while the term X 
ray is in more general use. 

Koget spiral A helix of wire that con- 
tracts in length when a current is sent 
through, owing to mutual attraction 
between adjacent turns. 

root-mean-square value The offoctivo 
value of an alternating current, corre- 
sponding to the direct-current value 
that will produce the same heating 
effect. Unless otherwise specified, 
alternating quantities are assumed to 
be root-mean-square values. 

rosin-core solder Solder made up in 
tubular or other hollow form, with 
the inner space containing the correct 
amoxmt of rosin flux for effective solder- 
ing of electrical joints. 

rotary beam antenna 
A highly directional 
short-wave antenna 
system mounted on 
a mast in such a 
manner that it can 
be rotated to any 
desired position 
either manually or 
by an electric motor notary hoam 
drive. antouna. 

rotary capacitor A name sometimes 
applied to a synchronous motor oper- 
ated to draw a loading current like that 
of a capacitor in order to improve 
power factor. 



roentgenoscopy The use, in diagnosis, 
testing, etc., of a fluorescent screen that 
is activated by roentgen rays (X rays). 
Also called fluoroscopy. 

roentgenotherapy The treatment of dis- 
ease by roentgen rays (X rays). 

roentgen ray An X ray, which is a pene- 
trating electromagnetic radiation sim- 
ilar to light but having much shorter 
wavelengths (from about 10"^ to 10”^® 
centimeter). Usually generated by 
allowing a stream of high-speed elec- 
trons to strike a metal target. The 
resulting bombardment of the atoms 
in the target causes the atoms to lose 
energy, and this energy is radiated as 
X rays of definite wavelength. The 


rotary converter A rotating electric 
machine having a single armature con- 
taining both a commutator and slip 
rings. K driven by a motor or engine, 
both alternating-current and direct- 
current power may bo obtained from 
it simultaneously. If alt(%rnating-cur- 
rent power is fed into the slip rings, the 
converter rotates as a motor and 
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delivers dire<si-eurront power to the 
commutator as a generator. 

rotary field A. magnetic field that can 
be represented by a rotating magnetic- 
intensity vwtor, as the field of an 
induction motor. 

rotary gap A rotary spark gap. 

rotary spark gap A type of spark gap 
used at one time in radio transmitters, 
in whi<di the sparks occurred between 
one or more TixcmI electrodes and a 
number of studs on a rotating disk. 



rotary switch A switch operated by 
rotating its shaft. 


rotary synchroscope An instrument 
having two wiiuliugs, one connected 
to an alternating-current power lino 
and the otlu'-r contuu*t<«l to an alter- 
nator that is to ho symshronized with 
the power line. The pointer of tho 
instrument rotates slowly in one direc- 
tion if th(^ incoming machine is too 
fast, and in the other direction if too 
slow, \Vh<M\ th<^ pointt^r is stationary, 
synchrojiisni (‘xist** and switching may 
bo perfornu'd. 

rotary transformer A t<‘.rm sometimoo 
applied U) a rot ut/mg machine used to 
transform dirwt-current power from 
one voltage to anotlwT. 

rotary voltmeter A typ<» of electro- 
static voltnuitcsr used for measuring 
high voltugciS. 

rotatable transformer A motorlike de- 
vi<‘e luiving a Hiugl<‘-pbaH(i salient-pole 
rotor and a two-plui.H(i two-pole high- 
imp<Mlan('(^ stntor winding. At con- 
stant rotational speed (1,800 
revolutions per minute in one luodel), 
the voltage o\it put cun varied from 


zero to a maximum value that is 1.72 
times the voltage applied to the rotor, 
by shifting the position of the rotor 
relative to the stator. 

rotating direction finder A direction 
finder in which the loop antenna is 
rotated for the purpose of taking 
bearings. 

rotating field A vector field in which 
the vector at each point rotates in a 
plane, the planes of rotation being 
parallel. All vectors in one plane m ust 
be in phase, but there may be a change 
in phase from one plane to anotlvr. 
The rotating magnetic field of an 
induction motor is an example. 

rotating-loop radio tra n s m itter A type 
of rotating radio beacon from which 
aircraft can determine their bearings 
by the time elapsed between reception 
of a non directional signal coinciding 
with tho north position of the beam and 
tho directional signal of the rotating 
beam itself. 

rotating radio beacon A radio trans- 
mitter arranged to radiate a concen- 
trated beam that rotates in a 
horizontal plane at constant sp^d and 
transmits different signals in different 
directions so that ships and aircraft 
can determine their bearings with- 
o\it the xiBO of directional receiving 
equipment. 

rotational quantum number A quantum 
number that detonniucs tho total 
angular inomcnt\im of a inohw.ule 
oxcliisive of iiucdwir spin. It is de- 
noted by J when it irududes olo<‘.trou 
spin, and by A when it is exclusive of 
electron spin. 

rotation diagram The photc)graphi(5 
reciord of diffractcHl beams produced 
when a slender beam of X rays is 
diroeUwl on a rotating single crystal. 
A special type of Lane pattoru. 

rotation spectrum An X-ray spoctruin 
or <liffraction pattoru obtaincwl wher 
an X ray is sent through a rotatint; 
crystal. 

rotor T'he n)iiatmg member of a machine 
or devi(‘.e, such as the rotating arma 
ture of a moi.or or generator, or tin 
rotating idatcs of a variable capacitor 


ROTOR PLATES 



Rotating-anode X-ray tube, with the anode 
mounted on the rotor shaft and the stator or 
field windings of the induction motor located 
outside the neok of the tube, separated from 
the rotor by glass. Rotation of the anode 
prevents excessive heating at the focal spot. 

rotor plates The rotating plates of a 
variable capacitor, usually directly 
connected to the metal frame. 

Rowland ring A sample of magnetic 
material, prepared in the form of a 
ring in order to test its magnetic prop- 
erties during use as the core of a 
transformer. 

rpm Abbreviation for revolutions per 
minute. 

rps Abbreviations for revolutions per 
second. 

rubidium A photosensitive metal some- 
times used on the cathode of a photo- 
tube when maximum response is 
desired to blue-green light. 

Rtt hink orff coil An induction coil hav- 
ing a magnetic interrupter. Used to 
produce a spark discharge across an 
air gap. 

rumble A low-frequency vibration orig- 
inating in the driving motor of a turn- 
table and mechanically transmitted to 
the recording or reproducing turntable, 
so that it is heard in the reproduced 
sounds. 


Rumford photometer A type of photo- 
meter in which the shadows cast by a 
standard light source and the light 
source under test are compared and 
brought to equality by varying the rela- 
tive distances of the sources from the 
screen. Also called sluidow photoTnetet, 

Rumpf The highly stable electron group 
that remains when a chemically active 
atom is ionized by the removal of its 
incomplete outer shell of electrons. 
Also called cor$ or kernel. 



DIRECTION OF 

^ approach 

..BOUNDARY MARKER 
MlbDLE 

marker marker 


ADMINISTRATION 
BUILDING 


Potion of runway localizing boaoon and 
glide path localizer with relation, to landing 
strip d^gnatod for instrument landings 
(shown in solid black) at a typical airport. 


runway localizing beacon A small radio- 
r^ge beacon used to provide accurate 
directional guidance along the runway 
of an airport and for some distance 
beyond. 


Rutherford-Bohr atom The atom as 
conceived by Bohr and Rutherford, 
consisting of a positive nucleus about 
which circulates a number of orbital 
electrons. Also called Hohr atom, 

Rutherford scattering law A classical 
expression for the cfifectivo cross- 
section about the nucleus of an atom, 
which an alpha particle must enter in 
order to be scattered into a definito 
solid angle. 


332 





s 


S Generally used on circuit diagrams 
for denoting the secondary winding 
of a transfonner. 

sabin In acoustics, a unit of equivalent 
absorption, equal in its absorbing effect 
to 1 square foot of a completely absorb- 
ing surface. 

Sabine’s law The reverberation time of 
a room is jT « 0.1647/ft/S, in which 
y is the volume of the room in cubic 
meters, S is the total area of its exposed 
surfaces in square meters, and a is the 
mean acoustic absorptivity of the 
surfaces for vocal sounds. 

SAE Abbreviation for Society of Auto- 
motive Engineers. 

Safety Convention The International 
CVmvention for the Safety of Life at 
Sea and the regulations referred to 
therein. 

safety factor The amount of load, al)ovo 
the normal operating rating, tliat a 
device can handle without failure. 

Saint Elmd’s fire A visible electric dis- 
charge somctimcH mim on the mast of 
a ship or on any metal point when there 
is a conHiderablo atmospheric diiTerenco 
of potential. It is due to concentra- 
tion of the electric field at the points of 
the conductors. 

sal ammoniac Amnionium chloride. 

sal ammoniac cell A cell in whi(di the 
electrolyte consists primarily of a solu- 
tion of ammonium chloride. 

salient pole A pole consisting of a s<^pa- 
rate radial pro j (action having its own 
iron polo pi<u*.o and its own field coil, 
used in the field systonx of a generator 
or motor. 

salient-pole generator A generator hav- 
ing salient pohw, particularly when 
these poles servo as the rotating field 
in a large turbo-alternator. 


sapphire A pure variety of corundum 
occurring in nature and also produced 
artificially, used for tips of phonograph 
needles and for the cutting or emboss- 
ing stylus in the cutting head of a sound 
recorder. 

Saran A thermoplastic material having 
good insulating qualities, used for pipes 
and fittings in electrical equipment 
requiring a cooling water supply which 
is insulated from ground. Also used 
in sheets and other forms. 

saturation Mjiximum possible magnet- 
ization of a magnetic substance, max- 
imum possible vapor pressure of some 
siibstanco in a given space, or max- 
inium coticentration of a solution at 
a definite temperature. 

saturation current 'il'lic maximum pos- 
sible ionization ciirront, thermionic 
current, or phoioclectric current that 
can be obtained as voltage is increased 
in an electronic tube. It occurs when 
ions or electrons arc being carried off 
as fast as they are released by col- 
lision, heat, or light. 

saturation curve A magnetization curve 
for a ferromagnetic material. 

saturation induction Tlio in lucimum pos- 
sible magnetic induction for a given 
material. 

saturation value 1. Thvt liighcst value 
that (‘.an bo obtained undcsr given con- 
ditions. 2. The value of magnetic flux 
density Ix^yoiul which iucroaaos in 
magnetizing forc'.o have no appreciable 
effec^t on flux density in a particular 
sampler of magnetic material. 

saw-tooth generator A vacuum-tube 
oscillator providing an alternating 
voltage having a saw-tooth waveform. 

saw-tooih voltage A voltage that varies 
linearly at regular intervals between 
two values, usually with the voltage 
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dropping faster than it rises, so that 
the waveform pattern of the voltage 
resembles the teeth of a saw. 


number of pulses. Used for counting 
pulses due to cosmic rays or radio- 
activity. 


scalar field The totality of values of 
some scalar quantity that has a definite 
value at each point in a given region 
of space. Thus, the distribution of the 
magnetic potential in a region sur- 
rounding a conductor carrying an 
electric current is a multiple-value 
scalar field. 

scalar ftmction A scalar quantity that 
has one or more definite values for 
every value, within assigned limits, of 
a variable scalar quantity. Thus, the 
resistance of a given conductor is a 
scalar function of the temperature of 
the conductor. 

scalar potential field For a noncircuital 
vector field, the scalar potential field 
is a scalar field such that the negative 
of the gradient at each point is the 
value of the vector field at that point. 

scalar quantity Any quantity that has 
only magnitude, such as resistance, 
time, or temperature. 

scale length The length of the path 
described by the end of the pointer of 
an indicating instrument (meter) in 
moving from one end of the scale to 
the other. 


scaling couple A two-tube circuit that 
produces one output pulse for each two 
input pulses. Also called acale-of-two 
circuit 

scaling ratio The ratio of the number of 
pulses entering a scaling circuit to the 
number of times the mechanical re- 
corder is tripped. 

scan To examine point by point, as in 
converting a scene or image into a 
methodical sequence of elemental 
areas. 

scanner That part of a facsimile trans- 
mitter which systematically translates 
the densities of the elemental areas of 
the subject copy into signal-wave form. 
It generally includes a light source, an 
optical system that permits isolating 
an elemental area of the subject copy, 
means for systematically moving with 
respect to each other the subject copy 
and part or all of the scanner, and a 
light-sensitive device with its directly 
associated circmts. 

scanner amplifier A vacuum-tube am- 
plifier used to amplify the output signal 
voltage of the scanner in a facsimile 
transmitter. 


scale of ei^t A vacuum-tube circuit 
for counting pulses, in groups of eight, 
obtained from ion or photon counters. 

scale-of-two circuit A two-tube circuit 
that produces one output pulse for each 
two input pulses. jAJso called scaling 
couple. 


scaling An electronic method of count- 
ing electrical pulses occxirring faster 
than can be handled by mechanical 
recorders. 

scaling circuit An electronic circuit used 
in connection with a mechanical re- 
corder to count pulses at higher rates 
than can be handled by the recorder 
alone. The circuit trips the recorder 
for every second, every fourth, or every 
nth pulse. The recorder indication 
must then be multiplied by the scaling 
ratio of the circuit to obtain the correct 



scanning x. ine 
process of succes- -bN 

sively analyzing, 
according to. a , 
predetermined 
method, the light 
values of picture 
elements consti- 
tuting the total 
picture area in a Normal scanning. 

simile system, or taken by the electron 
reproducing the beam on tho fluoros- 
corresponding ele- Borwm o( a telo- 

*4. 4.17 vision cathode-ray 

ments at the re- tube. 

ceiving end. 2. 

Movement of a device through all its 
possible positions, as in tuning a re- 
ceiver from one end to the other of its 
tuning range. 

scanning disk A carefully balanced 
rotating metal disk having one or more 
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spirals of holes near the circumference, 
used to break up a scene into ele- 
mental areas at a television camera or 
to reconstruct a scene in a television 
receiver of a mechanical television 
system. The holes in the disk some- 
times contain lenses. 

scanning head A light source and photo- 
tube combined as a single xinit for 
scanning a moving strip of paper, cloth, 
or metal in photoelectric side-register 
control systems. 



Scanning head iiHod in pliotoolootrio register 
control systoins. 

scanning line A singlo continuous nar- 
row strip that is determined by the 
process of scanning. 

scanning spot The area viewed at any 
one instant by the pickup system of a 
facsimile scanner or television camera. 



Mirror M'hool Hcanning nystotn. 


scanning yoke The specially shaped 
iron core that supports the elo<;tro- 
magiietic deflecting coils which sur- 
round th(t n(u*.k of some types of 
cathocl(v*ray tiihos to provide con- 
trolled deflection of the clec^tron beam. 

scattered reflections Reflections from a 
region of the ionosphere, involving 
<'!ompon<mts having different vcrti<‘.al 
heights and that interfere with each 
other to cause rapid fading. 


scattered roentgen rays Roentgen rays 
(X rays) that, during their passage 
through a substance, have been devi- 
ated in direction and may also have 
been increased in wavelen^h. 

scattering factor The ratio of the actual 
intensity of X rays scattered in any 
direction by electrons to that which 
would exist if the electrons acted 
independently in accordance with the 
classical theory of J. J. Thomson. 
Sometimes called S value. 

see wire Abbreviation for single-cotton- 
covered wire. 

see wire Abbreviation for singlo cotton 
over enamel insulation on a wire. 

schematic circuit diagram A circ\iit dia- 
gram in which component parts arc 
represented by simple, easily drawn 
schematic symbols. 

Sobering bridge An alternating-current 
form of Wheatstone bridge, used for 
comparing capacitances or for meas- 
uring the phase angle of a capacitor by 
comparison with a standard capacitor. 
The other two arms of the bridge con- 
tain a variable resistance and a resist- 
ance shunted by a variable capacitance. 

Schottky effect An expression for the 
saturation current in a thormionics 
vacuum tube: I » l.Ol 's/lH/f in 
whi<ih E is the electric intensity at the 
cathode and T is the absolute tem- 
perature of the esathode. Sometimes 
called shot effect. 

Schroedinger equation A wave equa- 
tion sot up by S(‘.hroo(lingor to repre- 
sent the do Rroglie wave. It gives 
the relation between the wave func- 
tion, the particle mass, the total 
(mergy, the potential energy, and 
PlaiK'.k's constant. 

Schuler tube A va<uium tube having a 
hollow cathode, \ised for the production 
of ionized gtis or vapor spectra. 

Schumann region A range of very short 
ultraviolet wavelengths, extending 
down to about 1,200 Angstrom units. 

scintillation A mimitc flash of light, 
such as that observed when an alpha 
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particle strikes a suitable luminescent 
screen in the dark. 

Scophony television system A mechan- 
ical television system developed in 
England, utilizing the light-storage 
phenomenon of a supersonic light valve 
and ingenious optical and mechanical 
methods that provide large bright 
images suitable for theater instal- 
lations as well as for home television 
receivers. The apparent screen bright- 
ness is multiplied several hundred 
times because several hundred picture 
elements are projected simultaneously. 

Scott connection A method of connect- 
ing transformers to convert two-phase 
power to three-phase power, or vice 
versa. 

scp Abbreviation for spherical candle- 
power. 

scrambled speech Speech that has been 
made unintelligible by inverting the 
frequencies in such a manner as to 
change the sound completely for secret 
transmission of transoceanic radio- 
telephone calls and other purposes 
yet permit converting it back at 
the receiving end. Also called inverted 
speech, 

scrambler circuit A circuit that divides 
essential speech frequencies into sev- 
eral ranges by means of filters, and 
displaces the frequencies in each range 
a given amount so that the resulting 
reproduced sounds are unintelligible 
when the signal is picked up by an 
ordinary radio receiver. Used to 
obtain secrecy in radiotelephony. The 
process is reversed at the receiving 
apparatus to form intelligible speech. 

scratch filter A low-pass filter circidt 
inserted in the circuit of a phonograph 
pickup to suppress higher audio fre- 
quencies and thereby suppress needle- 
scratch noises. 


end of a cathode-ray tube. It becomes 
luminous where the electron beam of 
the tube impinges on it. 

screen grid A grid placed between the 
control grid and plate of an electron 
tube and usually maintained at a fixed 
positive potential with respect to the 
cathode for the purpose of reducing the 
electrostatic influence of the anode in 
the space between the screen grid and 
the cathode. 

screen-grid tube A vacuum tube hav- 
ing a grid between the cathode and 
plate. It serves to prevent variations 
in plate voltage from affecting the grid- 
fil^ent circuit and causing feedback. 

screen-grid voltage The direct voltage 
value applied between the screen grid 
and the cathode of a vacuum tube. 



Screw heads 



nWS (M OVM) 

encountered 

equipniont. 



tern WAD 

in. olootronic 


script The manuscript from which 
spoken portions of a radio program arc 
read during broadcasting. 

script writer The person who writes the 
dialogue for a radio program. 


screen 1. A metal partition or shield 
used to isolate a device or apparatus 
from the undesired effects of external 
magnetic or electric fields. 2. The 
screen grid electrode of an electron 
tube. 3. The chemically treated or 
coated surface on the inside of the largo 


Se Chemical symbol for selenium. 

seadrome light A light mounted on a 
doughnut-shaped rubber buoy and 
used to outline a landing lane on water 
at night for seaplanes. One type uses 
a hot-cathode fluorescent lamp oper- 
ating from a 45-volt dry battery, with 




SECONDARY STATION 



Boadromo lighiB with radio ou-oll ooiitrolH. 


II radio receiver to turn the light on and 
off in ronponse to aignaU transmitted 
by a shore rtwlio station. 

sealing compound Any type of wax 
used in dry batteric^s, (•.apaciU>r blociks, 
IraiisformerH, etc., to kc<^p out air and 
moisture. 

sealing off Final (dosing of the bulb of 
a vatuium tube or lamp after (waeuiv- 
tion. At a point as <d<)H(% to the bulb 
as possible, the glass tubing that (ion- 
nc(*.ted the bulb to ilu^ vacuuin pump 
is heated with a tondi until it nudtB 
and (Collapses, scuiling off the bulb and 
at the same time nunoving it from the 
vacuum system. 

seam welding A re8iHtan(^<i welding 
pro(‘.ess in which overlapping or tan- 
gent spot wedds are made progn^ssivedy. 

search coil An exploring <u)il of wire 
iis(h 1 with a hallistie, galvanonuder or 
fluxnude.r to nuMisure flux demsity in a 
magntdic. (udd, 

sec 1. Abbreviation for H(H*,ond. 2, Ab- 
breviation for the sex‘,oudary winding 
of a transforme^r. 3. Abbreviation for 
seHiant. 

secohm Former name for the^ ])rac.tic.al 
unit of imhictane.e, now (Milloel tlio 
hemry. 

secondary That transforrne^r winding 
which re<‘.edv<^H emeTgy l)y eleedro- 
inagneti<‘. ineluedion from the^ primary, 
''rhe^ primary re^ceive^s its ene^rgy from 
thct supply edreuit. A transformer 
may havej several ser.ondary windings. 

secondary battery A e‘.onnevd.ed group 
of two or more storage*, endls. ( <ommon 
usage permits application of this term 


to a single cell used independently. 
Also called storage haUery. Corre- 
sponding British term is accumvlator. 

secondary cell An electrolytic cell for 
the generation of electric energy, in 
which the cell after being discharged 
may bo restored to a charged condi- 
tion by an electric current sent through 
the cell in a direction opposite that of 
tho discharging current. Also called 
sUrrage cell, 

secondary electron An electron emitted 
as a result of bombardment of a mate- 
rial with electrons or cathode rays. 
Also, that electron which has the less 
energy after a collision between two 
eleedrons; the other is the primary 
electron. 

secondary-electron multiplier An elec- 
tron tube^ in which the electron stream 
is foeniHcd in turn onto a succession 
of fjirgots, each of which adds its 
secondary edectrons to the stream, 
thus pmviding considerable amplifying 
effcH'.t, 

secondary emission Electron emission 
due dircedly to tho impact of electrons 
or ions. 

secondeury radiation Tloradiation of elec- 
tromaguotic waves in a random manner. 

secondary roentgen rays Roentgen rays 
(X rays) omitted by any matter that 
has bcem irradiated with X rays. 

secondary service area TTio area served 
by the sky wave of a broadcast station 
and not subject to objectionable inter- 
feres c,e^. Tho signal is subject to 
inU*.rinittont variations in intensity. 

secondary standard 1. A unit, as of 
length, capacitance, or weight, used as 
a standarel of comparison in individual 
coimtrieis or localities, but checked 
against tho ono primary standard in 
e^xistenco somcwhcire. 2. A umt de- 
fined as a specified multiple or sub- 
mult.iple% of a primary standard, such 
as the ce«itimote>r. 

secondary station Any standard broad- 
c-ast station except a class I station 
ope^rating on a clear channel. 



SECONDARy VOLTAGE 


secondary voltage The voltage across 
the secondary winding of a transformer. 

second^ winding One of the output 
windings on a transformer. It may 
provide either higher or lower alter- 
nating voltage them the priioary wind- 
ing, depending on the ratio of turns 
between primary and secondary 
windings. 

secondary X rays X rays given off by 
an obj ec t irradiated witihi X rays. The 
frequency of the secondary rays is 
characteristic of the material in the 
object. 

second detector In a superheterodyne 
receiver, the stage that separates the 
intelligence signal from the inter- 
mediate-frequency carrier signal. 

secular variation The slow variation in 
the strength of the magnetic field of 
the earth, requiring many years for a 
complete cycle. 

Seebeck effect Development of a volt- 
age due to differences in temperature 
between two junctions of di RsiTynlar 
metals in the same circuit. Dis- 
covered by J. T. Seebeck, German 
physicist, in 1821 . Also called th&rmo- 
electric effect, 

seismicrophone A special type of micro- 
phone placed in contact with the 
ground to detect sounds coming 
through the ground. 

setemograph An instrument for record- 
ing the time, direction, and intensity 
of earthquakes or earth shocks pro- 
duced by explosions during geophysi- 
cal prospecting. 



Seismio prospecting for petroleum with seis- 
mographs and associated geophysical equip- 
ment. 


selectance See selectivity. 

selective Possessing the ability to re- 
spond to a desired frequency in greater 
degree than to other frequencies. 

selective absorption Absorption of rays 
having only a certain group of fre- 
quencies. 

selective fading Fading in which there 
are rapid variations in field strength 
of all frequencies within a particular 
band, along with independent varia- 
tions of different frequencies or very 
narrow bands of frequencies that do 
not fade in unison. 

selective interference Radio interfer- 
ence whose energy is concentrated in 
a narrow band of frequencies. It can 
be produced by other radio stations, by 
ha^onics of other stations, by un- 
shielded diathermy equipment, etc. 

selective network A transducer (energy- 
transfermg device) that, when in- 
serted in a circuit for which it is 
designed, causes in this circuit an inser- 
tion loss, a phase shift, or both, varying 
with frequency in some desired way. 

selective radiation Radiation of rays 
having only a limited range of fre- 
quencies. 

selective receiver A radio receiver that 
responds only to the frequency to 
which it is set. 

selective reflection Reflection of rays 
having only a certain group of fre- 
quencies. 

selective ringing A telephone arrange- 
ment in which only the bell of the 
called subscriber rings, with other bolls 
on the party line remaining silent. 

selectivity The degree of falling off in 
the response of a resonant device with 
departure from resonance. It can be 
expressed as the ratio of the amplitude 
of response at the resonant frequency 
to the response at some frequency 
differing from it by a specified amoimt. 
It determines the ability of a radio 
receiver to reject undesired signals. 
Also called selectance, 
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selectivily control A control that adjusts 
the selectivity of a radio receiver. 
In a superheterodyne receiver, it usu- 
ally adjusts the coupling between the 
windings in one or more intermediate- 
frequency transformers. 

selector 1. An automatic or other de- 
vice for making connections to any 
one of a number of circuits at will. 2. 
An automatically actuated multiple- 
contact device that makes contact 
with any desired circuit by electro- 
magnetic means. It may be controlled 
by a step-by-step method Titilizing 
varying numbers of current impulses, 
or may be used to find an idle line by 
hunting over a number of contacts and 
stopping at one having the required 
conditions to bring action of a relay. 

selector switch A selector. 

selenium A chemical element having 
marked photosensitive properties. Its 
resistance varies inversely with illumi- 
nation. Used in photoconductive cells 
and in some types of photovoltaic cells, 
as well as in some dry-disk rectifiors. 

selenitim amplifier An apparatus used 
to increase the strength of signals 
received from a submarine cable. The 
signals are fed to a mirror galvanometer, 
and the resulting movements of the 
mirror catise a light beam to move over 
two selenium cells in opposite arms of 
a Wheatstone bridge, changing the 
relative resistances of the two colls and 
unl)alnncing the bridge. 

selenixun cell A photoconductive cell 
consisting of a small amount of 
selenium betweem suitiiblc electrodes. 
The resistancHj of the cell deisreases 
when the amount of illuinination on 
the cell is iucr<MiH(»d. 



Selenium cell ootmiruclluiu 


selenium relay A type of relay in 
which the weak actuating current is 
sent through a lamp that changes 
the illumination of a selenium celL 
thereby causing much greater current 
variations. 

self-bias Production of grid bias voltage 
by a vacuum tube itself, by the flow 
of plate and other electrode currents 
through a resistor in the cathode lead. 
The resulting voltage drop across this 
resistor serves as the grid bias, thereby 
eliminating the need for a separate C 
bias voltage source. Also called aulo- 
matic grid biaa. 

self-capacitance The distributed capaci- 
tance of a circuit or coil containing 
closely spaced insulated wire, due to 
the capacitor effects between adjacent 
conductors. 

self-cleaning contacts Contacts so de- 
signed that they close with a rubbing 
motion that keeps them clean. 

self-excitation Supplying field current 
to a generator from its own armature. 

self-excited oscillator A vacuum-tube 
oscillator that starts up and oontinues 
operation without external excitation 
other than the direct voltages applied 
to the electrodes. Application of the 
direct voltage causes sxirges in the 
resonant circuits sufficient to initiate 
oscillation. 

self-healing capacitor A capacitor that 
repairs itself after breakdown due 
to cxcoHsivo voltage. Air dielectric 
capacitors and some wot electrolytic 
(‘.apacitors have this characteristic. 

self -impedance At any pair of terminals 
of a ncstwork, the ratio of an applied 
voltage to the resultant current, all 
other t(^rnunal8 of the network being 
open. 

self-inductance That property of an 
electric circuit which determines, for 
a given rate of change of current in 
the circuit, the electromotive force 
induced in the same circuit. 

self-induction The production of a 
voltage in a circuit by a varying current 
in that same circuit. 
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self-locking nut 
Any of various 
types of nuts 
having an inherent 
locking action, so 
that they are not 
readily loosened 
by vibration. 



Self-locking spring- 
steel nut, used here 
with a self-tapping 


self-quenched de- eorew. 

tector A supeixegenerative detector in 
which the time constant of the grid 
leak and grid capacitor is sufficiently 
large to cause intermittent oscillation 
above audio frequencies, serving to 
stop normal regeneration each time just 
before it spills over into a squealing 
condition. 


self-reset Automatically returning to 
the original position when normal con- 
ditions are resumed. Applied chiefly 
to relays and circuit breakers. 


the indicator, and its rotor is geared 
to or otherwise linked with some sort 
of mechanical equipment. 

selsyn motor A synchro-motor (spe- 
cially designed synchronous motor) 
having a rotor that will always assume 
exactly the same position as the rotor 
of a synchro-generator to which it is 
connected, even though the two units 
are some distance apart. The rotors 
thus will always run at equal speeds 
and reverse at the same instant. 
Used chiefly for obtaining a remote 
indication of position or for remote 
control. 

selsyn system Trade name for a system 
obtaining remote indication or control 
by means of self-synchronizing selsyn 
motors. The general term is Bynchro 
system. 


self-starting synchronous motor A syn- 
chronous motor provided with the 
equivalent of a squirrel-cage winding, 
so that it can be started as an induction 
motor. 



Self-tapping screws. 


self-wiping contacts Contacts that close 
with a sliding motion which auto- 
matically wipes off dirt. 


Sebyn-motor circuit for single-phase &-c line. 

selsyn A General Electric Company 
trade name, derived from self-syn- 
chronous. It is equivalent to such 
other trade names as Autosyn, mag- 
slip, motor-torque generator, and Sie- 
mens, all of which are equivalent to 
the universal term synchro. 

selsyn generator One name for the 
transmitter of a synchro unit. It is 
a larger and higher wattage unit than 


semiabsolute volt The voltage drop 
across one international ohm when one 
absolute or true ampere is flowing 
through the resistance. Sometimes 
used in specifying the voltage of a 
standard cell. The Weston cell at 
20° centigrade is 1.0B121 semiabsolute 
volts. 

semiautomatic substation A power sub- 
station in which the sequence of start- 
ing operations is automatic but is put 
into action by remote control from 
some other point. 

semiautoxxiatic telephone system A tele- 
phone system in which operators re- 
ceive numbers from subscribers ver- 
bally but use automatic apparatus to 
obtain the required connections. 

sending Transmitting, as Morse code. 

sending-end impedance The ratio of an 
applied voltage to the resultant cur- 
rent at the point where the voltage is 
applied. For a line, it is the same as 
the driving-point impedance of the 
line, and for an infinite uniform line 
these are the same as the character- 
istic impedance. 

sense finder That portion of a radio 
direction finder which determines from 
which of two opposite directions a radio 
wave is arriving. 





SERIES RESONANCE 


sensitive relay A relay reqxuring only 
small currents for its operation (ordi- 
narily less than 10 millianipercs). 
Used extensively in photoelectric 
circuits. 


series coil The coil that carries the 
main current in a rotating machine 
or other device. The shunt coil is 
connected across the line and carries 
only a small current. 


sensitivily 1. That characteristic of a 
radio receiver which determines the 
minimum strength of signal input 
capable of causing a desired value of 
signal output. 2. The change in the 
reading of a measuring instrument per 
unit of measured quantity. Some- 
times (tailed sensibility or sensitiveness. 
3. The displacement of the luminous 
spot on the screen of a cathode-ray 
tube per volt applied to the deflecting 
plates or per ampere of current through 
a deflecting coil. 

sensitivity control A control that ad j usts 
the amplification of radio-frequency 
amplifier stages in a ratlio receiver. 

separate excitation Providing field euiv 
rent for a generator from an independ- 
ent source, or for a motor from a source 
different from that connected across 
the armature, 

separator An insiilating shoot or other 
(levi<*.e employed in a storage battery 
to prevent inetallie (contact Ix^twoon 
plates of opposite polarh.y within a 
cell. 

septate coaxial cavity A coaxial cavity 
having a vane or septum added 
tween the inner and outer conductors, 
80 that it acts 08 H(!iitially like a cavity 
of rectangular croHS-MU'.tion bent trains 
vcrsely. It is ehuracU^risscul by sharp- 
peaked r<isonancc and low energy losses. 

septum A thin metal vaiu^ p<^rfonito<l 
with an appropriate wav<^ patt<»rn and 
inB(^rted in a wave guide for wave 
reflecting or oth<T piirpos(‘.H. 

series 1. The imlicated sum of a sot of 
t(irms in a mathematical expression, as 
ill an alternating H(tri(ts or an arif.hmetic 
series. 2. A method of arranging the 
parts in a circuit by (bounce. ting them 
end to end to provide a single path for 
current. 

series circuit A circuit in which all 
parts are coimoiited in scries (end 
to end) to provide a single jiath for 
current. 


series connection 
A connection 
which the same 
curront flows in 
turn through all 
the parts in the circuit. 


‘i; ( j>-@-€hfK 


Sorios oonnoctiouB of 
dry coIIb. 


series excitation Obtaining fleld excita- 
tion in a motor or generator by allow- 
ing the armature current to flow 
through the field winding. 

series feed Application of direct voltage 
to the plate of a vacuum tube through 
tho plato load that is carrying the 
signal current. In shunt feed, tho 
direct voltage is applied to the plate 
through a choke, and only signal cur- 
rent flows through the load. 


series field 1. That part of the total 
magnetic flux in a machine which is 
due to tho HorioH winding. 2. The coil 
that produces the series field. 

series loading Ijoadiiig in which react- 
ances are inserted in scries with the 
conductors. 


series modulation Modulation in which 
the modulating tube, the m()duhit(«l 
amplifh^r tube, and tho i)latc voltage 
supply arc all in series. 

series motor A com- 
mutat-or-typo motor 
having armature and 
Held windings in 
series. (Uiaracteris- 
iicH are high starting motor, 

tonpie, variation of spccxl with load, 
and (langf^rously high speed on no-load. 

series -parallel 
switch A Hwitc.h 
mwl to c.haiige the 
connect 10 ns of 
lamps or other d<‘.- 
vi(‘,es from series to 
parallel, or vUu^ 
versa. 



SorioH-nuraUcl oon- 
uodtiotiH of dry ooIIh. 



series resonance Tho steady-state con- 
dition that exists in a circuit comprising 
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SERIES RESONANT CIRCUIT 


inductance and capacitance in series 
when the current in the circuit is in 
phase with the voltage across the 
circuit. 

series resonant circuit An inductor and 
capacitor in series, having electrical 
values such that the inductive react- 
ance of the inductor is equal to the 
capacitive reactance of the capacitor 
at the frequency being handled. At 
this condition, corresponding to reso- 
nance, the circuit current is a maximum 
and the voltage across either the in- 
ductor or the capacitor may be several 
times the voltage applied to the 
combination. 

series wound In a motor or generator, 
having windings so designed that the 
armature and held windings are in 
series. 

serrated pulse A vertical or horizontal 
synchronizing pulse divided into a 
number of small pulses each of which 
acts for the duration of half a line in a 
television system. 

serrated rotor plate A rotor plate hav- 
ing radial slots to permit bending dif- 
ferent sections of the plate either 
inward or outward to adjust the total 
capacitance of a variable capacitor 
section during alignment. Also called 
slotted rotor plate. 

service area That . area surrounding a 
broadcast station in which the signal 
is strong enough for satisfactory recep- 
tion at all times, and not subject to 
objectionable interference or fading. 
The primary service area of a broad- 
cast station means the area in which 
the ground wave is not subject to 
objectionable interference or fading. 
The secondary service area means the 
area served by the sky wave and not 
subject to objectionable interference. 
The signal is subject to intermittent 
.variations in intensity. The inter- 
mittent service area means the area 
receiving service from the ground wave 
but beyond the primary service area 
and subject to some interference and 
fading. 


service life The length of time required 
for a primary cell or battery to reach 
a specified final electrical condition on 
a service test representative of normal 
usage. 

service oscillator A test instrument that 
can be used to generate the various 
radio-frequency voltages required for 
alignment and servicing of radio equip- 
ment. Usually called radio-frequency 
sigridl generator. 

servo-motor A special electric, hydrau- 
lic, or other type of motor that can bo 
used as a mechanical relay to convert 
a small movement into one of greater 
amplitude or greater force. Used in 
control apparatus. 

set analyzer A test instrument de- 
signed to permit convenient measure- 
ment of voltages and currents in a 
radio receiver for servicing purposcis. 

setscrew A small machine screw, \isu- 
ally with a recessed hexagonal socket 
or a slot but having no head, usoil to 
hold control knobs on shafts, to hold 
playing needles in phonograph pick- 
ups,^ to hold the cutting stylus in a 
cutting head, and for similar purposes. 

SG Generally used to denote the scre(m 
grid electrode of a vacuum tube. 

shade A device used to diminish or 
intercept the light from a lamp in 
certain directions whore such light 
is not desirable. Often used on photo- 
electric light sources. 

shaded-pole motor 
A single-phase in- 
duction motor 
having one or more 
auxiliary short-cir- 
cuited windings 
acting on only a Shadod-polo iuduc- 
portion of the tion-motor circuit (ro- 

magnetic circuit. 

Generally the winding is a closed copper 
ring imbedded in the face of a poh^ 
The shaded pole provides the rcquirtKl 
rotating field for starting purposes. 



service band A band of frequencies shading ring 1. A heavy copper ring 
allocated to a given class of radio sometimes placed around the central 

pole piece of an eleotrodynamic loud- 
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SHEET GRATING 



ShadiuK x'ins as usod on the core of an a-o 
relay to prevent chatter, and on an electro- 
dynamic loiidspcakor to reduce hum. 


speaker to serve as a shorted turn that 
c*,anocls hum volttige of the field coil. 
2. The copper ring that is sot into part 
of a pole piece on small alternating- 
current motors to produce a rotating 
inagncti(i field for starting purposes. 


ally in or near the second detector, that 
is proportional to signal strength. 

shank That part of a phonograph needle 
which is clamped into position by a 
setscrew in the pickup or cutting head. 

shape factor The form factor, a value 
that takes the shape of a coil into ac- 
count when computing its inductance. 

shaping network An electrical network 
designed to be inserted in a circuit to 
improve its transmission properties, 
impedance properties, or both. Also 
called corrective network, 

sharp tuning Responsive to a limited 
range of frequencies. 


tdiading signal In a television camera, 
the signal that servos to increase the 
gain of the amplifier in the camera 
during those intervals of time when 
the electron beam is on an area corre- 
Hpoiuling to a dark portion of the scene 
being televised. 

shadow attenuation The attenuation 
of radio waves over a sphere in excess 
of tliat over a plane when the distiinee 
()V('r tlu^ surface and other factors are 
thc% saiue. 

shadowgraphing A proecss of inspecting 
phonograph needles an<l otln^r small 
ol>j(Md«s by producing a greatly enlarged 
image or shadow on a viewing screen 
on which permisflible variatums in 
shape are marker I for (‘.oinparison. 

shadowgraph tuning indicator A si uwU >w 
tuning indicator. 

shadow photometer A typo of photo- 
meter in which tlie shadows east Ijy a 
standanl light Hourc.<‘. and the light 
H(>urc(^ under lest are c<)mpare<i an<l 
brought, to (^(tuality by varying the rela- 
tivi^ distances of tlm sources from 
the mrom. Also called Rumford 
photo mr ter. 


shearer tube An X-ray tube having a 
metal envelope and porcelain insula- 
tion around electrode leads. 

sheath 1. The external conducting sur- 
face of a shielded transmission line. 
2. The metal wall of a wave guide. 3. 
A part of a discharge in a rarefied gas 
in which there is a space charge due to 
an accumulation of electrons or ions. 

sheath-reshaping converter A wave 
converter in which the change of wave 
pattern is achieved by gradual reshap- 
ing of the sheath of the* wave guide and 
of conducting metal sheets mounted 
longitudinally in the guide. 

sheet grating A three-dimensional grat- 
ing c.ousisting of thin longitudi^l 
metal shoots oxt.cnding along the inside 
of a wave guide for a distance of about 
a wavelength, and used to stop all 
waves except one predetermined wave 
that passes unimpeded. A sheet grat- 
ing is thus a highly effective wave 
filter. l<lxamplcs are radial planes 
tlirough the center of a circular guide, 
passing 11 waves of zero order, and a 
family of hollow coaxial cylinders, 
passing E waves of zero order. 


shadow tuning indicator A devie.c that 
indieat(^s whim a radio receiver is 
ac.euratidy tuned to a stjition by the 
narrowing of a sliadow thrown on a 
glass senwn by the van<‘,-shap(«l pointer 
of a meter movement. The meter is 
actuated by some circuit current, usu- 
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Shadow tuning indicator. 




SHELF DEPRECIATION 




When sheet gratings like those are inserted in 
circular wave guides, they effectively stop all 
waves except those at one predetermined 
frequency. 

shelf depreciation The depreciation in 
service capacity of a primary cell while 
standing unused. 

shell A group of electrons supposed to 
form part of the outer structure of an 
atom and have a common energy level. 

shellac Purified lac resin, used exten- 
sively in insulating materials, varnishes, 
sealing waxes, and molded products. 
It is generally the principal ingredient 
in commercial phonograph records. 

shell-type transformer A power trans- 
former in which all the primary and 
secondary coils arc placed together, 
and the iron core is then built through 
and around the coils, so that the 
magnetic return paths outside the coils 
provide mechanical protection. 

shf Abbreviation for superhigh-fre- 
quency, a Federal Communications 
Commission designation for the band 
from 3,000 to 30,000 megacycles in the 
radio spectrum. Same abbreviation 
used for noun as for adjective. 

shield A metal housing placed around 
a circuit component to prevent interac- 
tion of its electric and/or magnetic 
fields with those of near-by parts. 


shielded ignition wiring Ignition sys- 
tem wiring that is completely enclosed 
by grounded metal, usually flexible 
braided steel mesh connected to the 
engine and metal frame at frequent 
intervals. Used in automobiles, air- 
planes, and other mobile equipment 
to eliminate electric interference with 
radio reception. 

shielded line A transmission line whose 
elements confine propagated radio 
waves to an essentially finite space 
inside a tubular conducting surface 
called the sheath, thus preventing the 
line from radiating radio waves. 

shielded pair A two-wire transmission 
line surrounded by a metallic sheath. 

shielded wire Insulated wire covered 
with a metal shield, usually of tinned 
braided copper wire. 

shielded X-ray tube An X-ray tube 
enclosed in a grounded metal con- 
tainer except for a small window 
through which X rays emerge. 

shield-grid thyratron A thyratron hav- 
ing a shield-grid envelope surrounding 
the cathode and usually placed at 
cathode potential, with a control grid 
in the form of a small ring guarding the 
exit hall at the top of the shield grid. 
Another part of the shield almost com- 
pletely surrounds the anode and shields 
the control grid from the action of the 
anode. This arrangement prevents 
the control grid from being heated by 
the cathode or contaminated by mate- 
rial evaporated or knocked from the 
cathode. 
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SHORT-WAVE DIATHERMY 



ShiiihliMl room for <Uath«riny niaoUiiiL*. 


shielding Metal covering used on a wire 
or <levi(*e to prevent undesirable radia- 
tion or piekup of signals. 

shielding harness A complete shielding 
nHH(‘niT)ly, such as that used for the 
ignit ion Hysteiii of an aircraft engine. 

Ship Act ‘'I'ho ac.t approved June 24, 
H)10, as amended, requiring apparatus 
and operators for radio coinnninication 
on certain CJrc^at Lakes steamers. 

ship error A radio direction hiuhir error 
<lue to n^radiatiori of radio waves by 
the inet.al structure of a ship. 

ship service A ra<li() coinmunication 
H(*rvi<‘e of public correspondence car- 
ried on Ix^tweeu ship stations and 
coastal stations or between ship sta 
tions and inaritiitie mobile stations. 

ship station A radio station ru^ensed for 
ship S('rvi(u^ which is located oti hoard 
a ship aet.ually afloat and not. p(Tnuv- 
iKMitly moor(5(l. 

shock 'PIk^ HU(ld(m pain, convulsion, 
uncons<*iouHii<sss, or (leath produced by 
th<^ paastige of electric current through 
the body. 

shock excitation Initiation of oscilhi- 
tions in a resonant circuit, of a vacuum- 
iuix^ OK(‘illat.or ])y the pulse <luc t.o 
application of (‘hwtrodc^ voltages. 

shock reception Uecxiptioa of signals 
from a powerful lu^ar-by ra<ru) station 
r<*gardl(‘SK of how a radio nxieiver is 
tuiKMl, dtu^ to forced oscillations. 

shock therapy 'Plxi us<^ of an electric 
curnMit to induce eonvulsions \n the 
tr(*atm<xit of c(*rtain typtis of insanity 
ami for otJier nuMlical purposes. Also 


called eUctronarcoais and electric shock 
therapy. 

shore effect Bending of waves toward 
the shore line when traveling over 
water, due presumably to the slightly 
greater velocity of radio waves over 
water than over land. This effect 
causes errors i:i radio-direction-finder 
indications. 

shore -to^ship communication Badio 
communication between a shore sta- 
tion and a ship at sea. 

short A short circuit. 

short circuit A low-resistance connec- 
tion across a voltage source or between 
both sides of a circuit or line, usually 
accidental and usually resulting in 
excessive current flow that may cause 
damage. 

shorted out Made inactive by connect- 
ing a heavy wire or other low-resistance 
path around a device or portion of a 
circuit. 

shorting -contact switch A selector 
switch in which the width of the mov- 
able contact is greater than the dis- 
tance between contact clips, so that 
the now circuit is contacted before tho 
old one is broken. This avoids noise 
during switching. 

short-time rating The rating defining 
the load that a machine, apparatus, or 
device can carry for a definitely speci- 
fied short period of time. 

short-wave converter A vacuum-tubo 
unit desiguod to be connected between 
a receiver and its antenna system to 
p(^rmit nx'-eption of frequencies higher 
than those the receiver ordinarily 
handle's. It consists ossentially of an 
o.s<*.illator-mixer-first detector stage like 
that in a superhetcrodyno recoiver, 
used U) (ionvert the high-frequency 
signals to a broadcast-band frequency 
to whicli tho receiver can be tuned. 

short-wave diathermy The use of fre- 
quencies in tho range from about 20 to 
75 niega< 5 yclcs to produce hiternal or 
Hurfaco boating of a person for medical 
tn^alinent. 



SHORT WAVES 

short waves A general term usually 
applied to wavelengths shorter than 
broadcast-band wavelengths of 200 to 
600 meters, corresponding to fre- 
quencies higher than the highest 
broadcast-band frequency of about 
1,600 kilocycles. 

short-wave transmitter A radio trans- 
mitter that radiates short waves, 
ordinarily shorter than 200 meters. 

shot effect See Schottky effect 

shower The production of two or more 
associated ion pairs at the same in- 
stant, apparently due to cosmic rays. 



Use of a shunt in a Tnilliam meter to inoreaso 
the current range. 


shunt 1. A precision low-value resistor 
placed across the terminals of an am- 
meter to increase its range by allowing 
a definite part of the circuit current 
to go around the meter. 2. Any part 
connected in parallel with some other 
part. 3. To place one part in parallel 
with another. 

shunt feed Parallel feed, in which direct 
operating voltages are applied to the 
electrode of a vacuum tube through a 
circuit that is parallel to, and hence 
separated from, the signal circuit. 

shunt field That part of the magnetic 
flux produced in a machine by the 
shunt winding (connected across the 
voltage source). 

shunt leads The pair of leads that con- 
nects the current circuit of an instru- 
ment to a shimt. These leads are 
essentially a part of the instrument, 
and should not be shortened or other- 
wise altered. 

shunt loading Loading in which react- 
ances are applied in shunt across the 
conductors of the line. 


shunt neutralization Providing a react- 
ance path externally from the plate to 
the grid of a radio-frequency amplifier 
tube to offset the effects of the grid- 
plate interelectrode capacitance. The 
external path may be a variable capac- 
itor in series with an inductor. 

shunt-wound In a 
motor or genera- 
tor, having wind- 
ings so designed 
that armature and 
field windings are 
in parallel. Shunt-wound motor. 

shutter A device that prevents light 
from reaching the light-sensitive sur- 
face in an ordinary or television camera 
except during the desired period of 
exposure. 

Si Chemical symbol for silicon. 

sideband A band of frequencies on both 
sides of the carrier frequency of a 
modulated radio signal, including com- 
ponents whoso frequencies arc, respec- 
tively, the sum and difference of the 
carrier and the modulation frequencies. 
The sum frequencies form the upper 
sideband, and the difference fre- 
quencies form the lower sideband. 

side frequency One of the sum or dif- 
ference frequencies on either side of 
the carrier frequency, produced by the 
modulation of a carrier. 

side tone The transmission and repro- 
duction of sounds through a local path 
from the transmitter (microphone) to 
the receiver (headphone) of the same 
telephone station. 

siemen A name proposed at one timv. 
for a unit of energy equal to 1 watt- 
hour, and later for the unit of con- 
ductance (now called mho). 

Siemens A Siemens and Halske trade 
name for a synchronous device like 
the Autosyn, mag-slip, motor-torque 
generator and selsyn, all of which are 
equivalent to the universal term 
synchro. 

Siemens electrodynamometer A 
moving-coil or dynamometer-type in- 
strument for current or power measurc- 
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SIGNAL-TRACING INSTRUMENT 


luentS) consistiiig of vertioally mounted 
fixed and movable coils that are at 
right angles to each other in the zero 
position and tend to become parallel 
when current passes through them. 

Siemens unit An absolute unit of re- 
sistance proposed in Germany in I860, 
being that of a column of mercury one 
meter long and one square millimeter 
in cross-section at 0° centigrade, equal 
to 0.9407 international ohm. 

signal The form or variation of a wave 
with time, serving to convoy the in- 
formation, message, effect, or other 
desired intelligence in communication. 

signal converter A cathode-ray tube 
about the size of an ordinary radio 
receiving tube, used to generate sweep 
voltages for the cathode-ray picture 
tube in a television receiver. Devel- 
oped in Great Britain in 1043 (Nagard 
Type I and Typo II). 

signal generator A test instrument 
that can be sot to gcnerat.e an unmodu- 
lated or tono-modulai.o(l radio-fre- 
quency signal at any frequency needed 
for aligning or servicing radio receivers 
and amplifiers. Also called an dll’" 
wave oscillator j allrwave signal generator, 
oscillator, or test oscillator. 

signaling key The key xwod in wire 
telegraphy or radiotelegraphy to con- 
trol the Hoq\ience of the current impulses 
that form the code signals. 

signal lamp A lamp that indie.ates the 
existence of certain conditions in a 
circiiit by its illumination and extinc- 
tion, as signal lami)B on switcliboards 
or pilot lamps in ra<li<) s(^tH. 

signal-lamp relay A relay controlling 
the circuit of a signal lamp. 

signal-noise ratio 1. The ratio of the 
radio liolcl intensity of a desired radio 
wave at a given point to tlu^ radio 
noise field intensity at that point. 2. 
The ratio, at a given location, of 
some measure of the desired sigtial to 
the same measure of the total noise. 

si g n al plate ^rhe metal plat»e that backs 
up the mica sheet containing the 
mosaic in one type of cathode-ray tele- 
vision camera tube. The capacitance 


existing between this plate and each 
globule of the mosaic is acted on by 
the electron beam to produce the 
television signal. 

signal-shaping network An electric net- 
work inserted in a telegraph circuit, 
usually at the receiving end, to im- 
prove the wave shape of the signals. 

signal shifter A variable-frequency vac- 
uum-tube oscillator intended for use 
with amateur radio transmitters to 
permit shifting to a less crowded fre- 
quency within a given band. 

signal strength The strength of the 
signal produced by a radio transmitter 
at a particular location, usually ex- 
pressed as millivolts per meter of 
cffcc.tivc height of the receiving an- 
tenna employed. 

signal-strength meter 1. An S meter. 
2. A vacuum-tube oscillator that is 
tuned to the frequency of an incoming 
radio signal. It is connected to a 
receiver and is adjusted imtil the signal 
strength is the same as when the 
rec<uving antenna is coimocted to the 
receiver. 

signal-to-noise ratio Soc signalnoise 
ratio. 

signal tracing A radio-rcccivor servicing 
technique that involves tracing the 
progn^HH of a radio signal through each 
stage of a receiver in order to locate the 
faulty stage. 

signal-tracing instrument A test instru- 
ment d<5signod to ponnit tracing the 
progress of a radio signal thn)ugh radio 
equipment. 



Hlgual-traoinn iiiHtrument, having four oath- 
o<i<^ruy timing! indioatorB. ^ Usod chiefly for 
locating troubla in radio roooivors. 


SIGNAL VOLTAGE 


signal voltage The effective (root-mean- 
square) voltage value of a signal. 

si^al wave A wave whose character- 
istics permit some intelligence, mes- 
sage, or effect to be conveyed. 

signal-wave envelope The contour of a 
signal wave that is composed of a series 
of wave cycles. 

signature The sound effect or musical 
rendition used regularly to start or end 
a particular radio program. 

silencer An enclosing vessel used to 
reduce the noise made by the spark 
in early spark-type radio transmitters. 

silent discharge A gradual and non- 
disruptive discharge of electricity from 
a conductor into the atmosphere. 
Sometimes accompanied by the pro- 
duction of ozone. 

silent period A period during each hour 
in which ship and shore radio stations 
must remain silent and listen for dis- 
tress calls. 

silicon A metallic element often mixed 
with iron or steel during smelting to 
provide desirable magnetic properties 
for transformer core material. 

silicon detector A crystal detector con- 
sistmg of a metal contact held against 
a piece of silicon that is in a particular 
crystalline state, used to rectify or 
detect radio signals. 

silicon steel Steel containing 3 to 5 per 
cent silicon, having desirable magnetic 
qualities for use in the iron cores of 
transformers and other alternating- 
current devices. 

silk-covered wire Wire covered with 
one or more layers of fine floss silk. It 
is superior to cotton insulation because 
of its better insulating qualities per 
given thickness of covering and better 
moisture-resisting properties, and be- 
cause it permits getting more turns 
of a given wire in a given space. 

silver A precious metal having better 
electrical conductivity than copper, 
used for contact points of relays and 
switches because it does not readily 
corrode. The chemical symbol is Ag. 

simplexed circuit A circuit that can be 
used simultaneously for telephony and 


for direct-cxirrent telegraphy or sig- 
naling, separation between the two 
being accomplished by using the sides 
of the circuit in parallel for tolograi)h 
operation or signaling. 

simplex operation Operation of a tele- 
graph system in only one direction at 
a time. In radiotelography this may 
involve using the same antenna alt(u*- 
nately for transmission and reception. 

simplex telegraphy Telegraphy employ- 
ing simplex operation. 



SiinultanoouB rcooption of two wavoH prupii- 
gated through a guide, by lueunB of Moparatio 
detecting gratings liaving ttio croHS-Hectiou 
shapes shown below. Crystal dotoctors in 
the gratings convert the wave energy into 
suitable form for a sound or television re(j(»iv(»r 
or other altemating-ourrent indionting 
mont. 


simultaneous reception Reception and 
detection of two distinct radio waves 
simultaneously propagated through a 
wave guide. A separate detecting 
grating with one or more crystal <le- 
tectors is required for ca(di wave. Thc^ 
waves may differ in type, in frequen(‘.y, 
or in the orientation of their fiekls. 
With a quarter-wave termination, tlu^ 
same piston may servo as a reflector for 
both waves, and the two detecting 
gratings can be spaced ahead of the 
piston about one quarter of the waves- 
length of the wave to bo detected, or an 
odd multiple thereof. 

sine galvanometer An instrument n'- 
sembling a tangent galvanometer (ex- 
cept that its coil is in the plane of thcs 
deflecting needle. The sine of 
angle of deflection is then proportional 
to the current. 


sine wave The wave corresponding t.o 
any periodically varying quantity 
havmg the waveform of a sine curv(‘. 
It rises from zero to a maximum in ot\{\ 
direction, returns to zero in a corn^- 
spondiiLg gradual and nonuniform 
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SINGLE OPERATION 



Steps in constructing a sine wave. 

1. Draw circle with radins equal to amplitude 
of desired sine wave. 

2. Divide circle into 12 equal parts with a 
30® -60® triangle, and label circle inter- 
sections from 0® to 300®. 

3. At right of center of circle, draw a hori- 
zontal line with length corresponding to 
desired time distance for one cycle. 

4. Divide the lino into 12 equal parts and 
label them from 0® to 360®. 

5. Project vertically and horizontally from 
each pair of corresponding labeled points, 
and place a dot at the point of intersection. 

6. Connect dots together with smooth curve 
to got sine wave. Oonstrviction linoH can 
now bo removed. 


niannor, rcvcracB its direction iind 
reaches a maximnni in the opposite 
direction, then rcturriH to zero again 
during each complete cycle. 

singing An undcsired seU-auatained 
oscillation existing in a transmission 
system. 

singing arc A direct-current electric arc 
that generates an audio-frequency cur- 
rent and correapoinling sound waves 
when an inductor and capacitor arc 
connected in parallel witli the ar<*., 
giving a musical tone. Also called 
Dwldell arc. 

singing point The limiting eiheiem^y 
that a circuit or transmission Hysteiu 
can have without singing. 

singing spark A spark occurring at an 
audio-frequency rate, pro<lu(‘.ing a 
singing note. Used in 
early quenched spjirk 
systc^ms of radiotolog- 
raphy. 

single-button carbon 
microphone A micro- 
phone having a car- 
bon-filled button-like 
container on only one 
side of its flcxil)le dia- 
phragm. Movements 
of the diaphragm duo 
to sound waves cause 
the resistance of the 
button to chiingc, so 



MICROPHONE 

TRANSFORMER 

Siiiglo-buttoii 
curhou-mi«ro- 
phonn circuit. 


that the microphone current consti- 
tutes the desired audio-frequency 
signal. 

single-dial control Control of a number 
of different devices or circuits by means 
of a single adjustment, as in tuning all 
variable capacitor sections of a radio 
receiver for reception of a particular 
signal frequency by adjusting a single 
knob. 


1 MHAl INVtlOK 

3 SrXCER SHILD 

a INSUIATINC SPACER 

4 MOUNT SUPPORT 
a CONTROl GRID 

4 COATS) CATHODE 
7 SCREEN 
a heater 

3 SUPPRESSOR 
10 PUTE 


13 HEADER 

14 ClASS SEAL 

15 HEADER INSERT 

14 CEASS BUnON STE 
SEAL 

17 CYEINDRICaE BASE 
SMBID 

15 HEADER SKIRT 
1* LEAD WIRE 

30 CRIMPED LOCK 

31 OCTAL SASf 

33 EXHAUST TUBE 
3a IASI PIN I 

34 EXHAUST TIP 
as AEICNINO KEY 
34 SOLOIR 

37 AEKMONO PLUG 



SiuRUv-wulwl indtiil liibci, wit.li portions out 
ttway to hIeow intoriuil oouHtniotion. A 
cylindriciil biimi Hhiold (17) inaido tho aligninR 
piuK rxiriiiitM hriuKing tho control grid Iciul 
out through a bouc pin without foodbaok 
troublo. 


single-ended tube A motal tube in 
which all electrode conuectioas, includ- 
ing th(i control gritl, are made to base 
piuH, there being no top pin. Tho 
letter S aft.cr the first numerals in a 
receiving tube designation, as in 12SK7, 
indicates a singlc-endod tube. 

single operation Same as opara-^ 

lion. 
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SINGLE-PHASE 


sin^e-pluise Pertaining to a circuit or 
device that is energized by a single 
alternating voltage. 

single-phase drcuit A circuit energized 
through only two wires, or a circuit so 
energized that the voltages applied 
between all pairs of points of entry of 
power are in phase, 

^gle-phase synchronous generator A 
generator that produces a single alter- 
nating voltage at its terminals. 



Single-gans selector switch, frequently used 
in multirange meters and other tap-ewitohing 
appUoations. 


single-pole switch A switch having only 
one movable contact element. It may 
be arranged for single-throw or double- 
throw operation or may employ a 
rotating arm as in a single-gang selector 
switch. 


crystal and associated coupling circuits 
as a crystal filter to provide a high 
degree of selectivity as required for 
reception of a single station in a crowded 
communication band. 

single-tbxow switch A switch in which 
each movable contact element acts 
always in the same circuit, serving only 
to open or close that circuit. 

single-wire line A transmission line 
that utilizes the ground as one side of 
the circuit. 

sink A power-consuming device, such 
as the load in a circuit. 

sinoidal Sinusoidal. 

sinusoidal Varying in proportion to 
the sine of an angle or time fun ca- 
tion. Ordinary alternating current is 
sinusoidal. 

sinusoidal field A field in which the 
magnitude of tho scalar or vector 
quantity at any point varies as the 
sine or cosine of an iTulependent vari- 
able such as time or displacement. 

sinusoidal therapy Applic^ation of ordi- 
nary alternating current to a patient 
for curative purposes. 


single-sideband system A type of radio- 
telephone service in which one set of 
sidebands (either the upper or lower) 
is completely suppressed and the trans- 
mitted carrier is partly suppressed. 

single-sideband transmission That sys- 
tem of carrier transmission in which 
one sideband is transmitted and the 
other sideband is suppressed. The 
carrier wave may be either transmitted 
or suppressed. 

sinc^e-sideband transmitter A radio 
transmitter in which one sideband is 
transnoitted and the other is effectively 
eliminated. 

sin^e-signal receiver A superhetero- 
dyne receiver equipped for single- 
signal reception, with the crystal filter 
usually located in the intermediate- 
frequency amplifier and arranged so 
the crystal can be shorted out by a 
switch when high selectivity is not 
needed. 

single-signal reception Reception in- 
volving the use of a piezoelectric quartz 


sinusoidal wave A wave whow^ dis- 
placement varies as tho sine or cosine 
of an angle that is proportional to time 
or distance, or both. 

siphon recorder A recorder consisting 
essentially of a scnsitivci moving-coil 
galvanometer, with a glass siphon or 
pen that is doflcct(',d by tho moving 
coil and moves ovisr a traveling strip 
of paper without touching th(i paper. 
The pen is charged with a simple 
motor-driven static machine known as 
a mouse mill, to makes tins ink flow 
freely. Originally iiitroduccsd by Kelvin 
for recording weak signals of submarine 
cables. 

six-electrode tube A lusxodo. 

skew In facsimile, tins <loviation of th(s 
received frame from rectangsilarity (lius 
to lack of synchronism betw<s(sn scanner 
and recorder. Skew is (sxpr<SHHe<l mi- 
merically as the tangesnt of the angle 
of this deviation. 

skiagram An X-ray photograph. 

skiagraph An X-ray photograph. 
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SLIDER 


skiatron A cathode-ray tube de^ce in 
which a crystalline screen having the 
property of electron opacity is exposed 
to the modulated and deflected cathode- 
ray beam. The scene can be rendered 
opaque in proportion to picture signal 
intensity at each elemental area 
scanned by the beam, thus permitting 
its use in a projection television system. 

Skinderviken button A compact metal 
container filled with granules of carbon, 
used as a microphone. 

gVin effect (Concentration of current 
density toward the surface of a con- 
ductor due to a self-induced counter 
electromotive force of an alternating 
current. It results in an increase in 
the effective resistance, with the effect 
being especially noticeable at radio 
frequencies because skin elT(^ct increases 
with frequency. 



Skip (UhIuucc^. 


skip distance The nvininium distance 
at which radio waves of a HpecUied 
frequency can be transmitted at a 
specified' time between two points on 
the earth by refiection from tint regular 
ionized layers of the ionosphere. 

Skrivanoff cell A primary c<^ll having 
zinc and silver (dectrodes in an elec- 
trolyte of caustic potash, witli silver 
chhlride on the positive pole as a 
tU^polarizor. 

sky wave A radio wave that is propa^ 
gat(ul by refl(Kd.ion from the ionosphoro. 
Somelimcs ealhul imioitphmc wave. 


slab A relatively thick cut taken from 
a natural quartz crystal, for dividing 
into blanks by subsequent transverse 
cutting. 

sic Abbreviation for straight-line capacr- 
itance. Obtained in a variable capaci- 
tor when the rotor plates are so shaped 
that the capacitance varies directly in 
proportion to the angle of rotation. 

sleeve The cylindrical contacting part 
immediately back of the ring in a tele- 
phone-type plug. 

slewing Moving a director or other 
aiming device rapidly in a horizontal 
or vertical direction, or both. 

slewing motor The motor used in gun 
directors and in radio detecting and 
ranging equipment to move the aiming 
device rapidly in a horizontal or 
vortical direction or both when picking 
up and tracking a target. 

slf Abbreviation for straight-line fre- 
quency. Obtained in a variable capac- 
itor when the rotor plates are so shaped 
that the resonant frequency of the 
tuned circuit containing the capacitor 
varies directly in proportion to the 
angle of rotation. 

slide-back An instrument used in radio 
transmitters to indicate the amount of 
grid current present in the modulating 
system. 

slide-back voltmeter A vacuum-tube 
voltmeter that measures effective volt- 
age values mdircctly by measuring the 
change in grid bias voltage required to 
restore the plate current of the vacuum 
tube to the value it had before the 
unknown voltage was applied to the 
grid circuit. 


slider A sliding typo of movable con- 
tact. 
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SLIDE-RULE DIAL 


slide-rule dial A radio receiver tuning 
dial in which a pointer moves in a 
straight line over long straight scales 
resembling the scales of a slide rule. 

slide wire A bare length of resistance 
wire used as a continuously variable 
resistance by means of a slider arrange- 
ment that can be set to any point along 
the length of the wire. 

slide-wire bridge A bridge circuit in 
which the resistance in one or more 
branches is controlled by the position 
of a sliding contact on a length of 
resistance wire stretched along a linear 
scale. 


slide-wire rheostat A rheostat con- 
structed in the form of a long single- 
layer coil of resistance wire, with a 
sliding contact that can be moved to 
any desired position on the coil in order 
to vary the resistance. 


sliding contacts Belay or 
switch contacts that dose 
with a sliding motion 
giving a self-cleaning 
action. 



slip The difference be- gKde, witch, 
tween the operating 
speed and the synchronous speed (the 
speed of the rotating field) of an 
induction machine. It may be ex- 
pressed as a percentage of synchronous 
speed, as a decimal fraction of syn- 
chronous speed, or directly in revolu- 
tions per minute. 


slip ling^ The collector rings moimted 
on the rotor shaft of an alternating- 
current generator to transfer the cur- 
rent to the external circuit through 
brushes pressing against the slip rings. 


slope The essentially linear portion of 
the grid-voltage-plate-current char- 
acteristic curve of a vacuum tube, on 
which the operating point is chosen 
when linear ampHfication is desired. 

slot One of the grooves formed in the 
iron core of a motor or generator arm- 
ature for the conductors forming the 
armature winding. 

slot coupling A method of transferring 
energy between a coaxial cable and a 
wave guide by means of two coincident 



1— — COAXIAL -Zip SECTION THROUGH 


CABLE A-A 

Slot coupling for connecting n coaxial (tal>lc to 
a circular wave guide when the two Ihu'K are 
parallel (above) and at right angUtn to catdi 
other (below). 

narrow slots, one in the shciUli of th<^ 
guide and the other in tho sheath of 
the coaxial cable. If the cable and 
guide are parallel to each other, PJ 
waves are launched into tho guide. If 
perpendicular to each oilier, II waves 
are launched into the guide. 

slotted rotor plate A rotor plate having 
radial slots to permit bending dilTerent. 
sections of the plate either inward or 
outward to adjust the total eapa(dtan<‘(» 
of a variable capacitor WMd-ion during 
alignment. Also calknl serrated rotor 
plate, 

slow-acting relay A tinuwhday reday in 
which an interval of ne.vcwjil wmioikIh 
may exist betwoen energiasing of tiu’t 
coil and pulling up of the armature. 
The delay can be obtained I elet^trieally 
by placing a solid copper ring on the 
core of the relay. 

slow-release relay A time-delay relay 
in which there is an apprecdablo (hday 
betwoen deenergizing of tho coil and 
release of the armature, 

slug A heavy metal ring or shori- 
circuitod winding phu^ed on tlu^ voro, 
of a telephone relay or other r<day to 
give a time delay in its operation, 

slw Abbreviation for straight-lim^ wave- 
length. Obtained in a variable capaid- 
tor when the rotor plates are so .shaped 
that the wavelength of resonance in 
the tuned circuit containing tho wipaei- 
tor varies directly in proportion to tht^ 
angle of rotation. 
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SOCKET 


Smee cell A primary cell having elec- 
trodoH of zinc and platinized silver in 
dilute sulphuric acid. Now obsolete. 

S meter A meter used in some com- 
iminications receivers to indicate the 
strength of the received signal in 
arbitrary units. 

smoke deposition Electrostatic precipi- 
tation of smoke at chimney tops, in- 
volving charging of solid particles by 
a high-voltage discharge so that the 
ptirtic.les arc attracted to charged elec- 
Irodes and thereby collected. 



smoke detector A photoelectric system 
for ac.tiuating an alarm when smoko in a 
(diimiiey exceeds a predetermined 
donHity. 

smoothing choke An iron-<5ore choke 
coil <unploy<Hl as a filter to remove 
iluctuations in the outp\it current of a 
va<nium-tul>o rectifier or direct-current 
g<‘nerator. 

smoothing circuit A combination of 
inductance and capacitance employed 
as a filter circuit to reinovt^ fluctuations 
in output c.urnmt of a vaciuim-tubo 
rcc.t.ifior or dircct-curroui generator. 

smoothing factor A factor oxpn'Hsing 
t hc^ <‘tT<Md.iv<MUWH of a filter in smoothing 
ripplci-voltagc variations, 

smoothing filter A filter used to nnnovo 
fiuc.tat.ions in the output current of a 
vamium-tubc roctitier or dircc.t-currcnt 
gcntTiitor, 

smothered-arc furnace An arc, furnaco 
in whic.h the hcatrprodiuMtig arc is 
covcr<«l ))y a portion of the charge. 

SMPE Ablmwiation for Society of 
Mot, ion Picture Kngincc'rs. 

snake A tempen^d stci^l wirt^, usually of 
n‘ct.anguliir c,ro»»-HOCti()n, which is 
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pushed through a conduit or between 
a partition or other inaccessible space 
and used to pull electric wires through 
that space. Also called fishing wire. 

snap magnet A per- 
manent magnet 
used in thermo- 
static, pressure, 
and other types of 
control instru- 
ments to provide 
quick make-and- 
broak action at the 
contact and there- 
by minimize spark- 
ing. The magnet 
pulls the armature 
in suddenly 
against spring ac- 
tion to close the 
contacts, and holds 
the contacts closed 
until spring action 
is enough to make 
them fly apart. 

snap switch Any switch in which the 
contacts arc separated or brought to- 
gether suddenly by the action of a 
spring placed under tension or com- 
pression by the operating knob or 
lover. 

sneak current A leakage current that 
gets into telephone circuits from power 
circuits. It is too weak to cause 
immediate damage, but can produce 
harmful heating effects if allowed to 
continue. 

Snook rectifier A revolving four-arm 
rectifying switch driven by a syn- 
chronoiiB motor, used to convert a 
high alternating voltage into a direct 
voltage for X-ray tubes. 

socket 1. A device for mounting any 
nwlio part having plug-in terminals, 
such as tubes, 
plug-ill ooilB, or 
plug-in crystal 
holders. Spring 
clips in properly 
positioned holes 
grip the terminal 
pins of the part 

that IS plugged m, I^f^j — ^bayonet type; 
2. A device intend- right— screw type. 



Horseehoe-shaped 
permanent magnet 
used as snap magnet 
on thermostat control 
to reduce sparking at 
the contacts. 





SOCKET ADAPTER 



Socket oonneotion diagram for a typical 
broadcast receiver. Electrode voltages are 
also given. 


ed to support an electric lamp or radio 
pilot lamp mechanically and connect it 
electrically to the correct voltage 
source. It may be either a bayonet or 
screw type. 

socket adapter A device placed between 
a tube socket and a tube, to permit use 
of the tube in a socket designed for 
some other type base, or to permit 
current or voltage measurements at 
electrodes while the tube is in use. 

socket antenna A simple device that 
plugs into a wall outlet and pro- 
vides a connection through a capacitor 
to the power line for use as the antenna 
for a radio receiver. 


One type of socket wrench, used for loosening 
or tightening hexagonal nuts. 

sodium A metallic alkali element (sym- 
bol Na). Used on cathodes of photo- 
tubes when maximum response is 
desired at the violet end of the visible 
spectrum. 

sodium-vapor lamp A gas discharge 
lamp containing sodium vapor, used 
chiefly for highway illumination. 

soft phototube A gas phototube. 

soft tube A vacuum tube that has not 
been fully evacimted, leaving enough 
gas to change its operating charac- 
teristics appreciably. A hard tube 
is fully evacuated. A soft X-ray 
tube, having a vacuum of the order 
of about 0.000002 atmosphere, given 
less penetrating rays than a hard tube. 
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soft X rays X rays having compara- 
tively long wavelengths and poor 
penetrating power. 

solarimeter An instrument for making 
direct readings of solar radiation inten- 
sity from sun and sky. 

solarization Discoloration in glass ae^ 
conipanied by a reduction of its 
transparency to ultraviolet, after pro- 
longed exposure to sunlight or ultni- 
violet rays. 

solder An alloy of lead and tin that 
melts at a fairly low temperatures, used 
for making permanent connociionH in 
circuits. 

soldering iron A tool us(s(l t.o apply 
heat to a joint preparatory ho 1< hiring. 

solderless connector A device for 
clamping two wires firmly together 
to provide a good connection without 
solder. A common form is a cap with 
tapered internal threads, twiHt.(s<l over 
the exposed ends of the wirtss. 




SolUoriug luKH 



SOUND ANALYZER 


solenoid An elec- 
tromagnet having 
an energizing coil 
approximately cy- 
lindrical in form, 
acting on a mova- 
ble ferromagnetic 
core or plunger 
positioned in the 
center of the coil. 

solid conductor A 
conductor that is 
not divided into 
strands. 

Solomon’s unit A 
French unit of 
X-ray quantity, 
having a value of 
about 2.29 
roentgens. 

Solovox An electronic nuiwic generator 
designed for attachment to a piano, 
to provide orgatiliko accompaniment 
to a piano rendition. It employs 
both oscillator and fre<iuency divider 
circuits controlled by keys. 

sonar A coxitraotion of sound navigation 
and ranging. This term applies to 
equipment UHC'.d for underwater detec- 
tion of objects, dotorniinatioii of tlio 
distance or range to tlu'so objects, 
determination of octmn (h^pth, deter- 
mination of ocean -bott-oin pro (lie, and 
underwater c<>iuinuni<^atic)u between 
ships. Sonar cciuipinont utilizes fre- 
quencies in the audio and supersonic 
portions of the spectrum. For <letect- 
ing and ranging, sonar eciuipmeut 
sends sound pulses through the waU^r, 
picks up pulses reflected from uiuhir- 
watcr objects, in(*4iHur<‘s (d(M‘.t.ronically 
the elapsed time b<'.t.W(Hui departure 
and arrival of a i)ulse, and converts 
theH<^ data automatically into (listanco 
to the target. The i)rincipl<^ is es- 
sentially the same as that employed 
in radar. For ximU^rwatc^r communica- 
tion, the sound is keyed acjcording to 
the International code. 

sonic Pertaining to or utilizing sound 
waves. 

sonic altimeter An instrument for detci>- 
mining the height of an aircraft above 
the earth by measuring the time 


taken for sound waves to travel from 
the aircraft to the surface of the earth 
and back to the aircraft again. The 
method is based on sound having a 
known velocity of 1,080 feet per second 
through dry air at 32® Fahrenheit. 

sonic depth finder An instrument for 
determining the depth of water. 
Sound waves produced by a reproducer 
or transmitter on the hull of a vessel 
travel to the bottom and are reflected 
back to a special sound receiver that 
measures the interval of time between 
sending of the signal and receipt of 
its echo. From this, the depth is 
readily calculated or sometimes indi- 
cated directly by the instrument on 
the basis that sound waves travel 
through water at a velocity of 4,800 
feet per second. 

sonic frequencies Sound or audio fre- 
quencies, hence frequencies in the 
approximate range of 20 to 20,000 
cycles. 

sonometer A frequency meter depend- 
ing on mechanical resonance with the 
vibrations of a variable length of a 
stretched wire. 

SOS The dist.rcss signal in radio- 
ti^lcgraphy. 

soiind 1. A traveling vibration in air 
or some other clastic medium, in- 
volving alterations in pressure, particle 
displiK'-cmciit, or particle velocities. 
The term sound wave can bo used for 
this (‘.onc.cpt to avoid confusion with 
sound H(msatioii. Sound waves travel 
through air at a velocity of about 
1,100 feet per second. Approximate 
velocities through other mediums are: 
steel, 16,400 feet per secsond; glass, 
18,000 feet per second; water, 4,800 
feet jx^r sc(‘.on<l. 2. The sensation 
pro(lu(!(xl through the car by sound 
waves, and spcciifically designated as 
sound Hensation. This interpretation 
r(^Ht,ri(‘.ts sound waves to frequencies 
within the extreme limits of human 
h(«iring, nanusly, 20 to about 20,000 
cyck^s. kVociucncies above this range 
are classified as supersonic. 

sound analyzer An electronics apparatus 
for measuring sound levels and ana- 
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Solenoid, oontusting of 
an oloctroznagnetio 
coil and an iron 
plunger, automati- 
cally puHhca an object 
off a conveyer bolt in 
rcuponHC to a photo- 
electric Bortor. 



SOUND EFFEaS 


Threshold of 
feeling 


4-110 Airplane engine 


--IOO 

--90 

--80 

J2--70 

*o 

.-2-60 

0.-50 

--40 


Heavy sh*eef “fraffic 
Pneumatic drill 

Noisy office 
Ordinapystreettncrffic 

Average offifce 
Ordinary conversoffon 


+ 30 
20 

+ 10 


Quiet home 
Quiet conversation 

Rustle of leaves 
Whisper 


Threshold of 
audibility 

Scale of typical sound levels. 

lyzing the frequency components that 
make up a soimd. In one form it 
consists of a microphone, an amplifier, 
and a frequency analyzer having an 
arrangement of tuned circuits that 
permits measuring each component or 
harmonic separately. 

sound effects Mechanical devices or 
recordings used to provide lifelike 
imitations of various sounds for use 
on radio programs. 

sound energy density The sound energy 
per unit volume, in ergs per cubic 
centimeter. 

sound energy flux The average over 
one period (one cycle) of the rate of 
flow of sound energy through any 
specified area. The unit is the erg 
per second. 

soimd energy flux density Sound inten- 
sity. 

sounder A tele^aph receiving instru- 
ment in which an electromagnet 
attracts an armature each time a pulse 
arrives. The armature makes an 
audible sound as it hits against its 
stops at the beginning and end of 
each current impulse, and the intervals 
between these sounds are translated 
from code into the received message 
by the operator. 
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sound film Movie film having a sound 
track at one side of the picture frames, 
for simultaneous reproduction of the 
sounds that are to accompany the film. 
A beam of light projected through the 
sound track is modulated at an audio- 
frequency rate by the variations in the 
width or density of the track, and these 
modulations are converted into audio- 
frequency signals by a phototube. 

sound gate The mechanical device 
through which film passes in a sound- 
film projector for conversion of the 
sound track into audio-frequency sig- 
nals that can be amplified and re- 
produced. In a television camera for 
pickups, a sound gate is used to 
obtain the sound accompaniment for 
the movie being televised. An exciter 
lamp, lens assembly, and phototube 
are associated with the sound gate. 

sounding Determination of the depth 
of water or the altitude above the 
earth by any of several methods. 

sound intensity The sound energy trans- 
mitted per unit of time in a specified 
direction through a unit area per- 
pendicular to this direction at a point. 
It may be expressed in ergs per second 
per square centimeter or in watts per 
square centimeter. Also called flux 
density or sound energy flux density. 

sound level meter An 
electronic instrument 
for measurbig sound 
intensities. Its out- 
put meter may bo 
calibrated in decibels 
or directly in units 
of sound intensity. 

sound-on-disk record- 
ing Sound recording 
on conventional pho- 
nograph records. Somul lovd mclcr. 

sound panel 1. A movable panel of 
sound-absorbing material used in a 
broadcast studio to prevent sound 
reflections. 2. A hard-surfaced panel 
used to obtain reflections. 

sound-powered telephone A telephone 
operating entirely on current generated 
by the speaker’s voice, hence requiring 
no batteries. Sound waves cause a 




SPACE CURRENT 



Sound-powored tclcphonos couTM^ct together 
all battle statioiiH on eotnliut vohhoIh. and 
operate oven though the Hhip’a entire ehuitrical 
power ayeteni is put out of commiHHion. A 
inodorn battloHhip has over 2,000 of tlieso 
mHlruinentR* 



Prrmaneni 

magnet 


^ofitiron 
pole pieces 

A 


/Armature bearing 


Op<^nitiug prinei])l{< of Hound-powered tele- 
phoiuj traiiHUiitterH. i'’or very loud talking, 
about 50 inillivoItH is generuled in the noil. 


oscillograph. Differences in times of 
arrival of the microphone signals 
are determined from the record and 
converted into gun-position data by 
simple geometric calculations based 
on a speed of about 1,080 feet per 
second for sound waves in air. 

sound sensation The sensation pro- 
duced in the brain by a sound wave 
acting on the human ear or by sound 
vibrations acting directly on the bones 
of the head. 

sound track That part of a sound 
movie film containing the variable- 
width or variable-density pattern re- 
presenting the sound accompaniment 
of the film. 

sotmd wave A traveling wave produced 
by vibrations in an elastic medium 
at a rate that can bo hoard. 

source That part of a circuit which is 
supplying radio signals or electrical 
energy to the circuit. 

south pole The pole of a magnet at 
which magnetic lines of force are 
assumed to enter. They emerge from 
the north polo, 

space charge A (shargo of electricity 
distributcid thro\ighoiit a volume or 
space, as in the space near the cathode 
of a thermionic vacuum tube or 
phototube. 


coil to vil)ral(% l)a<*k an<l forth ]>etwoou 
the poh^H of a powerful but small 
permanent magind,, gemmating tho 
nuiuirod au(lio-fre<iu(mey voltage. 

sound pressure T'he r<K)t>-m(Min-K(piarc 
value of iiiHtanian<«)UH sound 

presKun^ at a point over a complete 
cyt le. Th(^ unit is the dyne per Hcpiare 
c<*ntim<^ter. Also call(^<l vjje.viive sound 
•pressure, 

sound ranging .I)<d.(Tmi nation of the 
position of a gun by pieking up at 
thn^t widely He!parat.<ul points the 
sound wav(‘H produced by that guu 
and transmitting the resultant signal 
of each microphone ovc^r wire lines 
to a c<mtral station whore the signals 
are photographi<uiUy re(jordod by an 


space-charge effect Jlopulsion of elec- 
trons oiirntt(‘.(l from tho cathode of a 
thermionic vacuum tube by electrons 
accunudated in tho space charge 
near the cathode, resulting in a reduc- 
tion in plate current. 

space-charge grid A grid placed adja- 
cent to tho (jathode and positively 
biased with rc^spect to the cathode, 
so as to reduce tho limiting effect of 
the spa(ie (jhargo on the current through 
a vacuum tube. 

space-charge -grid tube A tube using a 
spaco-eharge grid. 

space current Tho current made up of 
(loctrons moving from the cathode to 
tho anode and other. positive electrodes 
in a thermionic vacuum tube. 



SPACED ANTENNA 


spaced antenna An antenna system 
consisting of a number of separate 
antennas spaced a considerable dis- 
tance apart, used to minimize local 
effects of fading at short-wave re- 
ceiving stations. 

spaced-antenna direction finder A di- 
rection finder comprising two or more 
similar separate antennas spaced apart 
and coupled to a common receiver. 


to that employed for the signal 
pulses. 

spacing wave A signal hoard from a 
radiotelegraph transinitU>!r when the 
sending key is open in b<^tweon iw^tivo 
portions of tlio code (duiractcirs or 
between messages, due to improper 
neutralization of the radio-frequ<mcy 
amplifier in the transmitter. Also 
called hack vme. 


space diversity The difference in fading 
existing at different receiving antennas 
spaced a number of wavelengths 
apart. The effect is utilized by 
emplosdng two or more antennas at 
different positions, each . feeding its 
own receiver, and combining or switch- 
ing receiver outputs in such a way 
that the resulting signal will at each 
instant be derived from the antenna 
at which the best signal-to-noise 
ratio exists at that instant. 

spaced-loop direction finder A spaced 
antenna direction finder in which 
the individual antennas are loops. 

space factor 1. The ratio of the space 
occupied by the conductors in a wind- 
ing to the total cubic content or 
volume of the winding. 2. The ratio 
of the space occupied by iron to the 
total cubic content of an iron core. 

space permeability The factor that 
expresses the ratio of magnetic induc- 
tion to magnetizing force in a vacuum. 
In the centimeter-gram-second electro- 
ma^etic system of units, the perme- 
ability of a vacuum is arbitrarily 
taken as unity. 

space phase Reaching corresponding 
peak values at the same point in space. 


spade tuning A rough method of 
tuning a circuit, involving moving a 
spade-shaped flat piece of imstal over 
the face of a spider-web or other fhit 
coil to change the inductan(*e. 


spaghetti Linen or 
cotton fabric tub- 
ing impregnated 
with insulating oil 
and baked. Plas- 
tic materials are 
sometimes used in 
place of the oil. 

span The distances 
between adjacent 
supports of a 
transmission lim^ 
or other overhead 
wire line. 



HpiuhOxtlt uixl 
UH«. 


spark A momentary flash due to an 
electric discharge through air or some 
other dielectric material. 


spark coil An induction coil umwl to 
produce spark disehargOH. 

spark frequency The tunnher of sparks 
occurring per s(H‘.ond in a spark trans- 
mitter. It is the group froqtiency of 
the trains of wavcis, not the frequcu(*.y 
of the individual wavers. 


space^ quadrature A difference in the 
position of corresponding points of a 
wave in space by a distance equal 
to one-fourth of the wavelength in 
question. 

space radio The art of communication 
by means of radio waves in free space. 

spacing interval An interval between 
piccessive telegraph signal pulses dur- 
ing which there is no current flow 
or the current is of opposite polarity 
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spark gap An arrangement of two 
electrodes between which a dismpf.ivt* 
discharge of electricity (a sperk) 
may occur. The insulation (uHually 
air) between the electrodes is sedf- 
rcstoring after passage of the spark. 

sparking Intentional or accidental spark 
discharges, as botw(%en the brushes 
and commutator of a roUiting machines 
between contacts of a r<day or switcls 
or at any other point at which an 
inductive circuit is brokem. 



SPEAKER 


sparking voltage The minimum voltage 
at which a spark discharge occurs 
between electrodes of given shape at a 
given distance apart under given 
conditions. 

spark killer A spark-suppressing device. 

spark lag The time interval between 
attainment of the sparking voltage 
and the passage of a spark. 

spark micrometer A spark gap so 
arranged that the length of the gap 
can bo adjusted and accurately deter- 
mined by means of a screw having an 
accurately graduated thread. Used 
to investigate sparking distances for 
different electrode shapes and different 
waveforms of voltages, or for approxi- 
mate measurements of high voltages. 

sparkover A disruptive discharge be- 
tween the electrodes of a measuring 
gap such as a sphere gap or oil- 
testing gap. 

spark photography 1. Tins process of 
obtaining a photograph of a rapidly 
moving object such as a bullet by 
illuminating the object aiuldonly with 
the light from a single clo(^tric spark. 
2. Photography of sparks by means 
of their own light. 

spark recorder A reeonb'.r in whic.h the 
recording pap<T piiHH<w throiigh a spark 
gap formed by a metal plaUi under- 
neath and a moving m<d.iil pointer 
above the paper. Sparks from an 
induetion coil pass througli th(^ i)ap<T 
periodically, burning small hoh^s that 
form tins r<»<^ord trace. This arrange- 
ment avoids the fn(^tion of a pcui on 
paper. 


spark spectrum The spectrum of a 
substance as produced with the light 
from a spark passing between terminals 
made of that substance or through an 
atmosphere of that substance. 


spark therapy The use of sparks be- 
tween an electrode and the skin to 
remove malignant growths. The in- 
strument used for this purpose is 
called an electrodesaicator. 


spark transmitter 
A radio transmit- 
ter that utilizes the 
oscillatory dis- 
charge of a capaci- 
tor through an 
inductor and a 
spark gap as the 
source of its radio- 
frequency power. 

spark-type generator 
A high-frequency 
generator used for 


INDUCTION 

COIL 



Spark transmittor 
(early Marconi cir- 
cuit). 

electronic heating 


purpos(^s and employing much the 
name circuiit as the spark transmitters 
used in the early days of radio. 


spdt Abbreviation for single-pole, 
d<mble.-throw, applying to a switch 
used to connect one terminal to cither 
of two oth(^r torminalw. 


speaker A loud- 
speakor. This 
abort term is used 
frcMpiently when 
\iHage is Hiudi as U) 
make the meaning 
clear, aa in a com- 
pound tonn like 
apeakor (udd. 



Bpoakor ccuturiiiK 
HliiniH. 


eO-eVGLE BLOCKING 
CAPACITOR 



TRANSFORMER 


HjwIc Hpark-I.yi>« hinli-frtMiuency goiiorutur for iiiduciioii hoiiLiiig of jnotals. 
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SPEAKING ARC 


speaking arc A direct-current arc hav- 
ing audio-frequency currents super- 
posed on the direct current. This 
causes the arc to reproduce sounds 
nauch as in a loudspeaker, and to vary 
its light output at an audio-frequency 
rate as required for sound-j&lm record- 
ing purposes. 

special emergency station A station 
used for communications by radio in 
emergencies in Ueu of normal means of 
communication. 

specific conductivity The conducting 
power of a material in mhos per cubic 
centimeter. It is the reciprocal of 
resistivity. 

specie dielectric stren^ The dielec- 
tric strength per millimeter of thick- 
ness of an insulating material. 

specific gravity The ratio of the weight 
of a substance to the weight of an 
equal volume of water. Thus, a 
specific gravity of 2 means that the 
substance is twice as heavy as water. 

specific inductive capacitance That 
property of a dielectric material which 
determines how much electrostatic 
energy can be stored per unit volume 
when unit voltage is applied. In 
effect, it is the ratio of the capacitance 
of a capacitor filled with a given 
dielectric to that of the same capacitor 
having only a vacuum as dielectric. 
Also called dielectric constant and 
permittivity, 

specific reluctance The ratio of the 
magnetic intensity H in a, region to 
the magnetic induction B in that same 
region. Also called reluctivity, 

specie resistance The resistance of a 
imit conductor having a length of one 
foot and a cross-sectional area of one 
circular mil. 

spectral radiant intensity The radiant 
intensity per unit wavelength interval, 
such as watts per steradian per micron. 

spectrograph An instrument that dis- 
perses radiation and records the 
resulting spectrum photographically. 

spectrometer An instrument that dis- 
perses radiation and measures the 


deviations or wavclongtliH (^<)rp<^spon<l- 
ing to the spectral Jines, usually for 
color analysis. 

spectrophotoelectric Pertaining to the 
dependence of photool<u*.tri<? pliononi- 
ena on the wavelength of the inciibnii 
radiation. 

spectrophotometer An instrmn<*nt that 
measures transmission or apparent 
reflecbincc of light as a fumd.ion of 
wavelength, permitting a<‘(mratc analy- 
sis of color or a<^curat.(t (comparison of 
luminous intensity of two s<)ur<‘<*s 
at specific wavelengths. 

spectrophotometric analysis A nucthod 
of quantitative analysis has<‘(l on Hue 
spectral energy distribution in th<c 
absorption specctrum of a substjuu^cc 
in solution. 

spectroradiometer An instrument for 
determining the spccetral encergy dis- 
tribution of any tyjac of ratliation, 
usually infrared. 

spectroscope Any of sccveral instru- 
ments used for spnviding indivi(lual 
wavelengths in a beam of light and 
observing tlui resulting spiuctrum. 

spectrum 1, The entire^. rang(^ of ehudro- 
magnetic radiations, starting with 
the longest known radio wav<‘M and 
ending with the shortest known (cosmie 
rays. Light, the visibhc portion of 
this great Hp(cetrum, lu^s about halfway 
between the two oximnon, 'Flu* spiS'- 
truni of visible light eonsists of a band 
of color (hanging gradually from vioh*t 
at one end to d(Mcp r(‘d at t h(‘ oth(*r, 
just as in a rainbow. 2. All 
froquciKsies used for a particular 
purpose. Thus, th(‘ radio Hpe(*trum 
extends from about 15,000 (‘V(’1 (‘h to 
over 30,000 m(cga(cyeI(*H. 3. Tin* r(‘. 
suit of diHp(THing an (‘mission (sucli 
as light) in a(*.(cor(lan(‘(‘ with sonur 
progressive property, usually its fric- 
quency. Tlui plural is H])(cctra. 

spectrum analysis '■.Flue analysiH of a 
chomiciil substan(‘.e l)y m(‘ans of tin*, 
spectrum prodiuicd hy h(‘uthig th(‘ 
substance to incaii(l(cs(c(ans‘. 
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spectrum line A (hdinito wav(‘lengtl 
or a narrow range of wav(‘l(‘ngt h^ 



SPHYGMOPHONE 


corresponding to a distinct image 
of the spectroscope slit made by that 
wavelength. Also, one of the traces 
made by a mass spectrograph, cor- 
responding to an atom having a 
particular mass. 

specular reflection Reflection of light, 
sound, or radio waves from a surface 
so smooth that its inequalities are 
small in comparison with the wave- 
length of the incident rays, so that each 
incident ray gives rise to a reflected 
ray in the same plane. Also called 
regular reflection. 

speech amplifier An audio-frequency 
amplifier, particuLirly one \ised chiefly 
for amplification of voices as in 
public addre>w ecpiipment or radio- 
telephone systems. 

speech frequency An audio frequency 
in the range from about 100 to 2,000 
cy(dcs, which includes all components 
considered essential for intelligibility 
of speech. 

speech inverter An apparatus for inter- 
changing high and low speech fre- 
(luencies by a method involving 
removal of the carrier wave and 
iransmission of only one sideband 
in radiotelophony. ''rhis renders the 
spcccih iinintelligibk^ \iuleHS picked 
up by appamtuH capable of replacing 
the carrier wave in the correct manner. 

speech scrambler A more elaborate 
version of a speech inverter, involving 
division of th(‘ audio-fre<iuency spee- 
tnxm into more than two groups, 
inversion of frequencies in each group, 
and sound, imea also further mixing 
of groups. 

speed 1. A sc^alar quantity ecpial to 
the magniinde of velocity. Hpeed 
thus specilicH no direction. 2. 'The 
rate of p(‘rr<)rmanco of an act. 3. 
The maxinnun relat.ive api^rtuni of a 
lens. 4. The mininnun exposure time 
of a shutto. 

speed regulator A device that functions 
to maintain the speed of a motor or 
other device at a predetermined value 
or vary it according to a predeter- 
mined plan. 

sp gr Abbreviation for apocific. gravity. 


sphaerophone A general term some- 
times applied to any electronic instru- 
ment in which the frequency of tho 
sound output is controlled by a 
variable capacitor. 

sphere gap A spark gap between two 
equal-diameter spherical electrodes. 

sphere-gap voltmeter A simple instru- 
ment for measuring high voltages, 
consisting of a sphere gap. The 
electrodes are moved together xmtil 
the spark will just barely pass. The 
voltage can then he calculated from 
the gap spacing and the diameter of the 
electrodes or can be read directly on a 
previously calibrated scale. 

sphere photometer A photometer in 
which the source of light to be meas- 
ured is placed inside a sphere having 
white inside walls. The hght reflected 
from these walls through a suitably 
placed opening is measured to obtain 
tho moan spherical candlepower of the 
source. 

spherical Having the form of a sphere 
or ball. 

spherical aberration A general term 
for image defects that are due to the 
spherical form of a lens or mirror. 
These defects cause a blurred image 
because central and marginal rays 
are brought to different foci by the 
lens or mirror. Common types of 
spherical aberration are astigmatism 
and curvature of field. 

spherical-earth attenuation The attenu- 
ation over an imperfectly conducting 
spherical earth in excess of that over a 
perfectly conducting plane. 

spherical wave A wave whose wave- 
front is a spherical surface. 

sp ht Abbreviation for specific heat. 

sphygmogram A graphic recording of 
human pulse waves. 

sphygmograph An apparatus for record- 
ing electrically the action of the pulse 
of a patient. 

sphygmophone A special type of micro- 
phone attached to the wrist to pick 
up tho sounds of the pulse and make 



SPIDER 


them clearly audible in a tolophono 
receiver. 

spider A highly flexible ring, wiiHlior, 
or punched flat nionibor uwui to 
center the voice coil of a dynamic 
loudspeaker with rcspc<^t to the poI(^ 
piece without appreciably hindering 
in-and-out motion of the v<)i(H‘. (^oil 
and its attached diaphragm. 



VOICE CM. 

INSIDE OUTSIDE 

SPIDER SPIDER 

Examples of spidont used in (l^nutnio loitd- 
spoakora. 

Spider-web antenna An all-wav(‘ 
ceiving antenna liaving sovt^nil <lif- 
ferent lengths of doubh^ts counecUul 
somewhat like the web of a spider, to 
give favorable pickup (^^^(^h'riHf.ic^K 
over a wide range of frcquencioK. 



spider-web coil A flat coil having an 
open weave somewhat Iik(^ i[\(\ bottom 
of a woven bo/ket, used in oUIct radio 
receivers. 

spinning electron A t(^rni uschI to 
describe an electron that is uHHiimeil 
to spin with an angular momentum 
of h/ifjTj in which h is Planck's constant. 

spmthariscope An instrument for view- 
ing the scintillations of alpha part.ic.les 
on a luminescent S(‘.roen. 

spiral four Spiral quad. 


spiral quad A slruelurnl unit emph»yed 
in telephom* and telegrapli I'ables, 
eoiisisting of four M(*para1ely iiiMtlati'il 
eonduetors t\vist«‘d about a iMunitmii 
axis. Also called /aar. 

spkr Abbreviation for lemlMpeaker. 

splice A joint used for eonneeling t\v«i 
lengths of condiiettu' or eable with gutMl 
m(»chanical stnaigth as wall -f" gund 
eonduetivity 





HplitaitUHU* amKnriiHti nil It 

(lit iupl iukI innaniU luMp J 'irMtag h» mUt 
n<or» liiid <}«*t-iiit «»( ninicn Otfi OMl 

loop whirh I’lirtoMtv. M4C ftplif uih*<i|r 



split-anodo magnetron A titagnetron 
in \vliich the cvlnidrieal nnodf 
divided longiludiiiall.v into haU en. 
bctweim whieh exlnaiiely high. Ire 
queney osiMllations an* produced. 

Split magnetron A split node iitague 
Iron tube. 


split-phase motor A single pluete intluc. 
turn motor having an auxiliary wiiifiing 
eonnecteil in puridh-l with flie tnaiu 
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winding but displaced in magnetic 
position from the main winding so as 
to produce the required rotating 
magnetic field for starting. The auxil- 
iary circuit is generally opened when 
the motor has attained a predeter- 
mined speed. 

split rotor plates Rotor plates having 
radial cuts to permit bending portions 
of the plates during alignment in a 
receiver. 

split-stator variable capacitor A vari- 
able capacitor having a rotor section 
that is common to two separate 
stator sections. Used in ‘grid and 
plate tank circuits of transmitters for 
balancing purposes. 

sponsor The person or firm paying a 
broadcast station and performers for 
a radio program in wliich a time 
is geiu^rally allotted to cominercuil 
advertising. 

sporadic E layer 'Fhat portion of tluj 
normal E layer in the ionosphere 
that sometimes bnuiks away and 
exhibits spcwial erratic, characteristics. 

sporadic reflections Sharply (h^fined re- 
flections of nulio waves from an 
ionized laycT of th<^ ionosplw^n^, exumr- 
riiig at fre(piencit^s grcat.cr than ilu'. 
critical fre<iuency or penetration fre- 
quency of t.he layer. Sometimes called 
abnorimil rvfivcliom. 

spot 1. The luminous an^a jiroduced 
on the viewitig screcin of a <iatho<le- 
ray tube by the eUu'.tron Ixviin, 2. 
A conimer<rial announeenuud. or short 
program ordinarily l)n)a<l<^aHi from 
only one station at a time, ofiem from 
a traiiseriptlon. 

spot projection In facsimile, t.he opti<^al 
metlnxl in which the scanning or 
recording Hi)ot is (h^lincatcid by an 
aperture betw(x*n the light source 
and tins Hu!)ject <x)py or nxx)r<l shecd.. 

spot speed In facsimih^, the pr<xlu<*t of 
the lengt.li of scanning line by the 
number of scanning lirx^s per s<u*.on<l. 


or static interference entering the 
television system at some point. 

spot welding A resistance-welding proc- 
ess in which fusion is confined to a 
relatively small portion of the area of 
the lapped parts to be joined. 

spreader An insulating crossarm used 
to hold apart the wires of a trans- 
mission line or multiple-wire antenna. 

Sprengel pump A type of vacuum 
pump dependent on dropping of 
mercury down a tube. 

spring contact A relay or switch contact 
mounted on a flat spring, usually of 
phosj^hor bronze. 

spring-return switch A switch in which 
the contacts return to their original 
positions when the operating knob is 
relctisod. 

spst Abbreviation for single-pole, sing^o- 
throw, applying to a switch used to 
couiuxit or disconnect one pair of 
terminals. 

spurious radiation Any emission from 
a radio transmitter at frequencies 
outside its operating fre<iuency. 

spurious response A condition in which 
a radio nxxuver is rcjsoiiant at one or 
more other freciuoneies aside from 
tliat to which it is tuned. 

sputtering 'The proe.eHH of forming a 
thin film of medal on a surface by 
exposing it to particles of aioins 
kn<x*.k(Hi out from a cathode during 
bombardment by positive ions, 

sq Abbreviation for square. 

sq cm Abbreviation for square esenti- 
ined.e'ir. 

sq ft Abbrewiation for seiuaro foot. 

sq in Abbreviatiem for sepiare inch. 

sq m A}>br(viati()n for sepiare mciter. 

sq mm Abbreviatie>n for square milli- 
med-er. 


spottiness Bright. Hpot.s scat.terexl irreg- square-law detector A vacuum-tube 
ularly over thei r<^i)roduc(jd images in a dedector circuit in which the output 
television re^cciver, elues to maii-niade signal enirrcnt strongth is proportional 



SQUARE MIL 


to the square of the radio-frequency 
input voltage. 

square mil An area equivalent to a 
square having sides 1 mil (0.001 inch) 
long. 

square wave The waveform of a quan- 
tity that varies periodically from one 
to the other of two definite values, 
giving a square or rectangular pattern 
when amplitude is plotted against 
time. 

squealing A condition in which a radio 
receiver produces a high-pitched note 
or squeal along with the desired radio 
pro^am, due to interference between 
stations or to oscillation in some 
receiver circuit. 

squegger oscillator A vacuum-tube os- 
cillator producing short successive 
pulses of oscillations through the 
action of a grid leak that permits 
building up the grid bias to a blocking 
value during oscillating periods, with 
the bias dropping down to a restarting 
value between the oscillating periods. 

squeg^g The condition of self-block- 
ing in a vacuum-tube oscillator. 

squelch circuit Any circuit that serves 
to reduce or squelch the noise other- 
wise heard in a radio receiver when 
no carrier signal is present at the 
input. 


stability Freedom from changes due 
to any cause, hence maintaining 
certain characteristics constant despite 
varying voltage, temperature, etc. 

stabiUvolt A gas-filled tube containing a 
number of concentric coated iron 
electrodes. Ionization is produced in 
the tube by applying a direct voltage 
between the innermost and outermost 
cylinders. The voltage between the 
intermediate electrodes remains re- 
markably constant through a con- 
siderable range of variation in the 
applied direct voltage, permitting use 
of the tube as a source of practically 
constant voltage for apparatus drawing 
only small currents. 

stabilized feedback A vacuum-tube cir- 
cuit arrangement in which a signal 
is fed back from the plate circuit 
to the grid circuit in such a way that 
it is 180 degrees out of phase with the 
input signd, decreasing the amplifica- 
tion. It is used in radio-frequency 
circuits to improve the stability by 
preventing oscillation, and in audio- 
frequency circuits to reduce distortion 
and^ noise so as to permit greater 
undistorted power output. Also called 
degeneration^ ifweree feedhacky and nega^ 
live feedback. 

stacked array An array in which 
the half-wave antenna clem on ts are 
stacked one above the other. 





swar 

Squhrel-oage rotor. 


squirrel-cage induction motor An in- 
duction motor in which the secondary 
circuit, usually the rotor, consists of a 
squirrel-cage winding (two disks con- 
nected along their circumference with 
copper bars) arranged in slots in the 
iron core. 


stacked dipoles Two or more dipoh*. 
antennas arranged above each otlu^r 
on a vertical supporting structure. 

stage 1. A circuit containing a single 
vacuum tube. In a multiple-tulx? 
circuit a stage is defined as all parts 
connected between the control grid of 
one tube and the control grid of th<^ 
next adjacent tube. 2, A circuit con- 
taining two or more tubes connected 
m push-puU, push-push, or paralhil, 
but serving the same function tis a 
smgle-tube circuit. 


ssc Abbreviation for single silk-covered 
wire. 

sse Abbreviation for single silk covering 
over enamel insulation on wire. 


Stage -oy-stage elunination jaemoo a 
method of locating trouble in mdio 
receivers by checking perfomianeo of 
one stage after another with a tiwi 
signal introduced by a signal geneni tor. 


364 



STAND By 


stalloy A steel alloy containing about 
2.75 per cent silicon with some 
manganese, sulphur, and phosphorus. 
Used for iron cores of translormors 
and also for headphone diaphragms 
because of its low hysteresis loss 
and high resistivity, resulting in 
low eddy-current loss. 

stampers The plates from which phono- 
graph records arc stamped in presses. 

stampings Laminations. 

standard An exact value, or a concept 
that has been established by authority, 
custom, or agreement, to serve as a 
model or nile in the measurement of 
a quantity or in the establishment of a 
practice or procedure. 

standard broadcast band The band of 
frequencies extending from 550 to 
1,600 kilocycles, both 550 and 1,600 
kilocycles being the carrier frequencies 
of broadcast channels. 

standard broadcast channel The band 
of frequencies occupied by the carrier 
and two sidebands of a broadcast 
signal, with the carrier frequency at 
the center, ('hannels are designated 
l>y their assigned carrier frequencies. 
(■arri<»r freciucncies assigne<l to stand- 
ard broadcast stations begin at 550 
kiloc.yck^H and arc in siu^cessive steps 
of 10 kilocycles. 

standard broadcast station A station 
licensiul for the transmission of radio- 
telephone emissions primarily intended 
to bo received by the general iniblio 
and operated on a channel in the band 
extending from 550 to 1,000 kihxjycles. 

standard cable A cable of particular 
size and construction, used as a 
standard in comparing the transmission 
constants of telephone cables and 
circuits, these Ixung spoken of as 
equivalent per mile to so many miles 
of standard cabhi. The standard 
cable has a conductor weighing 20 
pounds per mile, a loop rcHistaiico of 
88 ohms per mile, a capacitance of 
0.054 microfarad per mile, an induct- 
ance of 0.001 henry per mile, a Icakancc 
(reciprocal of insulation rosistanco 
between conductors) of 0.000001 ohm 
I)or mile, and an attenuation constant 
of 0.103. 


standard candle The unit of candle- 
power, equal to a specified fraction of 
the visible light radiated by a group 
of 45 carbon-filament lamps preserved 
at the National Bureau of Standards, 
when the lamps are operated at a 
specified voltage. The standard can- 
dle was originally the amount of light 
radiated by a tallow candle of specified 
composition and shape. 

standard capacitor A capacitor con- 
structed in such a manner that its 
capacitance is not likely to vary, and 
having a convenient value such as 
0.25 microfarad or some other accu- 
rately known value. Used chiefly 
in capacitance bridges. 



Standard cells. Loft — ^Epploy coll for student 
uHo; right — Weston coll for laboratory cali- 
bration, work, and producing a voltage of a 
<lofInit<?>ly known value between 1.0184 aiul 
1.0180 volts. 

standard cell A primary coll whoso 
voltage is ac(‘.uratoly known and ro- 
nains sufficdontly constant for in- 
strument-calibration purposes. 

standard-frequency signal One of the 
highly accurate signals broadcast by 
the National Bureau of Standards 
nidio station WWV on a frequency of 
5,000 kilocycles and on other fre- 
quencies. Used for testing and cali- 
brating radio equipment all over the 
world. 

standard resistance A resistance oaro- 
fiilly constructed so that its value is 
not likely to change except in a known 
manner with temperature. Its value 
is known at any time to a high degree 
of accuracy. 

stand by 1. A command meaning that 
radio or television performers must 
he ready to go on the air in a few 
seconds. 2. A request to wait for 
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additional messapces to be transmitted 
a short time later. 

standby A radio program held in 
reserve for use in an emergency at a 
broadcast station, such as when some 
other program finishes before its 
allotted time. 

standby battery A storage battery held 
in reserve as an emergency power 
source in event of failure of regular 
power facilities at a radio station or 
other location. 

standing-wave ratio The ratio of cur- 
rent (or voltage) at a loop in a trans- 
mission line to the value at a node. 
It is eqxial to the ratio of the charac- 
teristic impedance of the line to the 
impedance of the load connected to the 
output end of the line. 

standing waves Stationary waves. 

stand-off insulator An 
insulator used to sup- 
port a wire at a dis- 
tance from a building 
or pole on which the 
insulator is mounted 

star circuit A network 
of three resistance or 
impedance elements 
arranged in the form 
of a Y or three- stand-off 
pointed star. insulator. 

starter An electric controller for ac- 
celerating an electric motor from rest 
to normal speed. It may be automatic 
or manual. 

starting anode An electrode used to 
establish the initial arc in a mercury- 
arc rectifier or similar tube. 

starting current The miniTniiTin beam 
current required to maintain os- 
cillation in a klystron. In theory, this 
current would be the electron current 
through the resonators. The use of 
the minimuTTi emission or beam current 
is practical, however, since it includes 
the current lost by imperfect focusing. 

state guard stations A station operated 
by a state for communication in con- 
nection with the activities of the State 
Guard or an equivalent officially recog- 
nized organization. 


state police station A station used by a 
state police department for emergency 
radiotelephone service wil.li inobihs 
police units. 

static Noise heard in a radio re(‘.eivep 
due to atmospheric clocd-rical dis- 
turbances such as lightning. 

static characteristic A curve or otlu^r 
data showing the pcrfonnaiK^e of a 
vacuum tube when used with only the 
direct operating voltages (no signal 
voltages). 

static charge An electric charge accu- 
mulated on an object. 

static electricity Klcctricity in the form 
of a charge in equilibrium, or con- 
sidered independently of the effects 
of its motion. 

static eliminator A device intended to 
reduce the effect of atmospheric 
static interference in a radio ns(^eiver. 
As yet, no device has been found that 
will eliminate static (^ompletcdy with- 
out impairing the reception of th(s 
desired signal. 

static machine A machine for geiuTai- 
ing electric charges, usually l>y elo(d.ri<‘. 
induction. 

static pressure The pressures that would 
exist in a medium if no sound wav<'H 
were present. The unit is tlu» dyjie 
per square centimeter. 

static sensitivity In a pliototiilic, tlw^ 
direct anode current divi<led by the 
incident radiant flux. Radiant flux 
here means ultraviolet and infrared us 
well as luminous flux. The luminouH 
sensitivity rating applies to visible light 
only. 

station An assembly of radio trniis- 
mitting equipment, including the trans- 
mitting antenna. 

stationa]^ waves 1. The wavolike dis- 
tribution of potential along a conductor 
when electric waves ar(^ reflecte<l from 
the end of the conductor to form 
stationary nodes and loops. 2. A 
condition of equilibrium or z<iro motion 
at certain linos, points, or Hurfac(‘8 
called nodes, with regions of vibration 
between, produced by interference 
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between similar wave trains (either 
sound waves or electromagnetic waves) 
traveling in opposite direction. Also 
called standing waves, 

station license A license issued by the 
Federal (communications Commission 
authorizing construction and opera- 
tion of a radio station under specified 
conditions. 

stator 1. That portion of a rotating 
machine which contains the stationary 
parts of the magnetic circuit and their 
associated windings. 2. The station- 
ary set of plates in a variable capacitor. 

stator plates The fixed plates of a 
variable tuning capacitor. They arc 
generally insulated from the frame 
of the cjipacitor and are connected 
to the grid or high-potential side of 
a tuned circuit. 


Steinmetz coefficient The factor by 
which the 1.6th power of the magnetic 
flux density must be multiplied to 
give the approximate hysteresis loss 
of an iron or steel sample in ergs per 
cubic centimeter per cycle when that 
sample is undergoing magnetization 
cycles having that value of flux density 
as a maximum. 

Steinmetz formula An empirical for- 
mula (created by experiment) for 
the magnetic hysteresis loss per unit 
volume per cycle: w — when 

a is the Steinmetz coefficient and Bm 
is the maximum induction during the 
cycle. It is used in the design of 
power transformers. 

Stellite A tungsten alloy sometimes 
used for the tip of a cutting stylus 
for a sound recorder. 


ST broadcast station A station used to 
transmit programs from the main 
studio to the transmitter of a standard 
or international ^ broadcast station. 
It must use frequency nuxlulation, 
with a swing not to exceed 200 kilo- 
cycles, on a carrier freciuency in the 
tentatively assigiuul band from 330 
to 344 megacycU^B, and must have a 
directional antenna. 


std Abbreviation for stamlard. 


steady state The t^on<lition in which 
cir<mit values remain essentially con- 
sttiiit, occurring after all initial tran- 
sients or fluctuating conditions have 
settled down. 



steatite A numeral 
consisting chi(dly 
of a silicate of 
in a g 11 0 s i u in , 
having (excellent 
insulating proper- 
ties even at high 
frequenc.ies and therefore iiscwl exten- 
sivdy for insulators in radio equipment 
and in other applications whore its heat- 
resisting properties are advantageous. 


HUtaiito wafer Hocket. 


Stefan-Boltzmann law The emitted nv- 
diant energy per unit of a blackbody 
is proportional to the fourth power 
of its absolute temperature. 


stenode circuit A superheterodyne re- 
ceiving circuit in which a piezoelectric 
unit is used in the intermediate- 
frequency amplifier to balance out all 
frequencies except signals at the crys- 
tal frequency, thereby giving very high 
selectivity. 

stepdown transformer A transformer in 
which energy is transferred from a 
liigh-voltagc primary winding to one 
or more low-voltago secondary wind- 
ings having fewer turns than the 
primary. 

step-up transformer A transformer in 
which energy is transferred from a 
low-voltage primary winding to one 
or inoro high-voltage secondary wind- 
ings having more turns than the 
primary. 

stereophonic reception Uoception in- 
volving the use of two receivers having 
a phaso difforonco in their reproduced 
sounds, to give a sense of direction 
to the roccsived program analopus to 
the hnproHsion of depth obtained in 
stcreosciopic vision. 

stereoscope An optical instrument de- 
signed to give a mental impression 
of a three-dimensional scene through a 
viewing of two properly prepared 
pictures or photographs. 
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stereoscopic Having a three-dimen- Also called secondary battery. Corre- 
sional character. spending British term is accumulalor. 


Sterilamp An ultraviolet lamp used for 
destroying bacteria. 

stethoscope In the electric version, a 
microphone used with or without an 
amplifier to permit listening to the 
sounds of the human body. 

stilb A unit of brightness equal to one 
candle per square centimeter. 

Stokes’ law The wave length of lumines- 
cence excited by radiation is alwasrs 
greater than that of the exciting radia- 
tion. The law has some exceptions. 

stop The aperture or useful opening of a 
lens, usually adjustable by means of a 
diaphragm. 

stopping capacitor A capacitor used to 
introduce a comparatively high im- 
pedance in some branch of a circuit 
to limit the flow of low-frequency 
al^mating current or direct current 
without materially affecting the flow 
of high-frequency alternating current. 
Also called blocking capacitor. 

stopping potential The voltage required 
to stop the outward movement of 
electrons emitted by photoelectric 
or thermionic action. It is used to 
determine the speed of the emitted 
electrons. 


storage-type camera tube A television 
cathode-ray camera tube similar to the 
iconoscope, in which the image is pro- 
jected on a photosensitive plate and 
elemental areas of the plate build up 
their charges gradually until discharged 
by the moving electron beam. Each 
area thus develops a picture signal that 
is proportional to its illumination. 

straight-line capacitance A variable 
capacitor characteristic obtained when 
the rotor plates are so shaped that the 
capacitance varies diro(?tly in propor- 
tion to the angle of rotation. 

straight-line frequency A varial)le ca- 
pacitor characteristic obtained when 
the rotor plates are so shaped that the 
resonant frequency of the tuned circuit 
containing the capacitor varies directly 
in proportion to the angle of rotation. 

straight-line waveleng^ A variable (ta- 
pacitor characteristic obt^ainocl when 
the rotor plates are so shaped that the 
wavelength of resonance in the tuned 
ckcuit containing the capacitor varies 
directly in proportion to the angle of 
rotation. 

strain The actual change in the shape 
of an object occurring diiriug appli- 
cation of force. Strain is produced })y 
stress. 


storage camera An electronic television 
pickup, in which the picture is pro- 
jected optically on the mosaic electrode 
of a cathode-ray tube and is scanned 
by an electron beam to convert the 
optical image into corresponding elec- 
trical impulses. Also called iconoscope. 

storage cell An electrolytic cell for the 
generation of electric energy, in which 
the cell after being discharged may be 
restored to a charged condition by an 
electric current sent through the cell in 
a direction opposite that of the dis- 
charging current. Also called second,- 
ary cell. 

storage battery A connected group of 
two or more storage cells. Common 


str^ gage A small instrument do- 
signed to be attached to a member in 
which strain is to be nioasurcd. It is 
usually connected into a bridge (urcuit 
that feeds a recorder either directly or 
through an amplifier. The ihroo typos 
in common use tiro cle(?tri(‘., electro- 
magnetic, and resistance strain gages. 

strain insiilator An insulator inserted in 
a guy wire, antenna, or other stretched 
wire to break up the wire into insulated 
sections. It is designed to withstand 
the entire pull in the wire. 

strand One of the wires, or one of the 
groups of wires, of any strtuided 
conductor. 


usa^ iwrmits applioataon of this term stranded wire A conductor composed of 
to a single cell used independently. a group of wires or of any combination 
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of groups of wires, usually twisted or 
braided together. 

stray capacitance (Capacitance existing 
between circuit wires or parts and th<» 
metal chassis of electronic apparatus. 

stray currents Currents wandering away 
from the rails of an electric railway 
system and traveling through the earth. 
Such currents are liable to cause 
damage by olot^trolysis of buried metal 
objects such as water pipes. 

stray field Ix^akage magnetic flux that 
spreads <mtwar<l from an inductor and 
docs no useful work. 

strays lOlcctromagnctie disturbances 
that alT<«*.t rec<ipt.ion but are not pro- 
duced by radio transmitting systems. 

streamers Indefinite wavy bands occur- 
ring wh(m the gas pressure in a dis- 
charges tube is reduced below the value 
re(iuire<l for a glow discdiarge througli 
the tub(^ 

stress Any force causing distortion of 
the shape of an ol)je<‘.t. 

striated discharge Ati electrical dis- 
charge charactcris5(‘.d by a luminous 
region eoimisiing of alternate light and 
dark bands in the positives column 
adjacent to the anode of a glow tube. 

striking an arc Starting an electric arc 
by touching thc^ el(^<‘.tr()dcw together 
momentarily. 


striking potential 1. The voltage re- 
quired to start an electric arc. 2. In 
a gas-filled triodc, the smallest grid- 
cathode potential value at which plate 
current begins flowing. 

string electrometer An electrometer 
(electrostatic voltage-measuring instru- 
ment) consisting of a conducting fiber 
stretched midway between two con- 
ducting plates parallel to the fiber. 
The electrostatic field between the 
plates displaces the fiber laterally in 
proportion to the voltage between the 
plates. 

string galvanometer A gnlvanon\et<^r in 
which current to bo measured is sent 
through a wire located in a strong mag- 
netic flchl. The displacement of the 
wire is a moasuro of the eurront. Also 
<alle(l Einthoven galvanorrwter, 

Stroboglow A stroboscopc’i employing a 
neon tu])o energissed at a controllable 
rat(^ by a vac\niiu-i.ube oseillator 
U> produce the d(^sire<l intermittent 
illumination. 

stroboscope Ai\ instrument that (creates 
the optical illusion of slowing down or 
stopping motion of an objocst by illumi- 
nating it with flasluss of intense light 
at regular intervals. 

stroboscopic direction finder A direc- 
tion finder employing a continuously 
rotating antenna system feeding neon 
txibcs through amplifiers in such a way 
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that a calibrated disk is illuminated 
momentarily at the position corre- 
sponding to the bearing of the received 
signal. 


contact arm first rises to the height of 
the desired tier, then swings around 
horizontally and stops over the required 
contact. 


stroboscopic pattern wheel A printed 
disk having a number of rings, each 
with a different number of dark seg- 
ments. When the pattern is placed 
on a rotating shaft and illuminated at 
a known frequency by a fifl-ftbing dis- 
charge tube, the speed can readily be 
determined by noting which pattern 
appears to stand still or rotate slowly. 

stroboscopic tachometer A stroboscope 
having a sc^e that reads in flashes per 
minute, or in revolutions per minute. 
The speed of a rotating device is meas- 
ured by directing the stroboscopic 
lamp on the device, adjusting the flash- 
ing rate luitil the device appears to be 
stationary, then reading the speed 
directly on the scale of the instrument. 


ST station A studio-to-transmitter radio 
station, generally a low-power ultra- 
high-frequency transmitter used to 
relay programs from the studio to the 
main transmitter. 

stub A shorted or open impedance path 
between the two conductors of a trans- 
mission line. Generally adjustable as 
to position and used to match the 
impedance of an antenna or trans- 
mitter to that of a transmission lino. 

styli Plural of stylus. 

stylus The specially shaped needle used 
in a sound recorder to cut or emboss 
the record grooves. Generally made 
of sapphire, Stellite, or steel. The 
plural is styli. 



Starobotron tube. 


Strobotron A type of glow lamp used to 
produce intensely bright flashes of 
light when fed with accurately timed 
voltage pulses. Used in electronic 
stooboscopcs for visual inspection of 
high-speed moving parts. 

strontium A metallic dement some- 
times used on cathodes of phototubes 
to obtain maximum response to ultra- 
violet radiation. 


stylus drag The effect of friction be- 
tween the surface of a record groove 
and the reproducing stylus of a phono- 
graph pickup. 

stylus force The effective weight or 
force acting in a vertical direction on 
the stylus of a sound recorder, 

subaqueous loudspeaker An electro- 
nmgnetic driving unit used to apply 
vibration to the human body in order 
to^ tost or measure the sound trans- 
mission of body tissue. 

subatomic Smaller in size than atoms, 
as electrons or protons, 

subcamer In facsimile, an intermediate 
wave that is modulated by the fac- 
simile signals and in turn is used to 
modulate the main carrier, either alone 
or in conjunction with subcarriers on 
other channds. 

subcarrier frequency modulation Fre- 


Strowger automatic telephone system A quency modulation employing a sub- 
switching system characterized by the earner. 

use of successive step-by-step selector subhaimonic Any sinusoidal oimn+i+v 
switches actuated by current immilacfi o 


switches actuated by current impulses 
produced by rotation of a telephone 
dial. The selectors are electromagnet- 
ically operated and contain a number 
of tiers of fixed contacts with each tier 
arranged in a semicircle. A moving 


having a frequency that is an integral 
Bubmuliiple of the frequency of the 
alternating current or signal to which 
It is referred. Thus, a third sub- 
harmonic would be one-third the 
fundamental frequency. 
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subject copy The material in graphic 
form that is to be transmitted for 
facsimile reproduction. 

subxnarine cable A cable laid under 
water for telegraph, telephone, or 
power purposes. Gutta-percha insu- 
lation is usually employed, sometimes 
with an outer protective armor of steel. 

submultiple resonance Resonance at a 
frequency that is a submultiple of the 
frequency of the exciting impulses. 

substation Any building or outdoor 
location at which electric energy in a 
power system is transformed, con- 
verted, or controlled. 

substitution method A method of meas- 
uring an unknown quantity in a circuit 
by j&rst measuring or observing some 
circuit effect dependent on that quan- 
tity, then substituting in the cinmit a 
similar but measurable value and ad- 
justing it to produce a like ofifect. The 
unknown value is then assumed to bo 
equal to the adjusted known value. 

subsynchronous Having a frequency 
that is a submultiple of the driving 
frequency. 

sudden ionospheric disturbance A sud- 
den incretwe of ionization density in 
low parts of the ionosphere caused by 
a bright solar eruption. It usually 
lasts a few inimitos, causing a sudden 
increase in absorption of radio waves 
and soinotinies also causing simul- 
trfineous <listiirban<5e8 in earth currents 
and the earth's magnetic field. 

sulphating formation of load sulphate 
on the plates of lead-acid storage bat- 


teries, reducing the energy-storing 
ability of the battery and eventually 
causing failure. 

sulphuric acid A compound of sulphur, 
hydrogen, and oxygen, having the 
chemical formula H0SO4. Used as 
the electrolyte in lead-acid storage 
batteries. 

STJP Generally used on circuit diagrams 
to denote the suppressor grid of a 
vacuum tube. 

super Sometimes used as an abbrevia- 
tion of superheterodyne. 

superaudible Having a freqwncy above 
the range of audio frequeiicies (above 
approximately 20,000 cycles). 

superaudio frequency A frequency 
above that of audible sound and hence 
above approximately 20,000 cycles. 

superconductivity When certain metals 
are cooled to a sufficiently low temper- 
ature, thciir resistance drops to a 
very low value and the conductivity 
increases correspondingly, 

superemitron camera A modification of 
the cinitron television camera (British) 
in which greater semsitivity is obtained 
by separating the function of charge 
storage from that of photoelectric 
emission. Aii optical imago is pro- 
jected on a continuous photosensitive 
screen, and the oU'.ctron emission from 
the back of this s<T(',cn is foe, used eloc- 
troinagncstically OTito a mosaic screen 
that is scanned by an electron beam as 
in ih(5 original emitron cathode-ray 
tube. 


W Waves SUPERHETERODYNE RECEIVER 
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superhet Popular name for a super- 
heterodyne circuit or a superhetero- 
dyne receiver. 

superheterodyne receiver A radio 
receiver employing superheterod 5 nae 
reception. 

superheterodyne reception A method 
of receiving radio waves in which the 
process of heterodyne reception is used 
to convert the voltage of the received 
wave into a voltage of an intermediate 
frequency. This is done by combining 
the output of a local radio-frequency 
oscillator with the received signals in 
such a way as to produce the desired 
heterodjme or beat frequency. The 
intermecfiate frequency is then ampli- 
fied and detected. 

superhigh frequency A frequency in the 
band extending from 3,000 to 30,000 
megacycles in the radio spectrum. 
Federal Communications Commission 
designations for the entire radio spec- 
trum are: 

vlf 10 to 30 kilocycles 

1-f 30 to 300 kilocycles 

m-f 300 to 3,000 kilocycles 

h-f 3 to 30 megacycles 

vhf 30 to 300 megacycles 

uhf 300 to 3,000 megacycles 

shf 3,000 to 30,000 megacycles 

superimposed Superposed. 

superposed Placed over or above. 
Same as superimposed. 

superposed circuit An additional chan- 
nel obtained from one or more circuits 
normally provided for other channels, 
in such a manner that all the channels 
can be used simultaneously without 
mutual interference. 

superposition theorem The current that 
flows at a point in a linear network 
during simultaneous application of a 
number of voltages throughout the 
network is the sum of the component 
currents at the point that would be 
caused by the individual voltages act- 
ing separately. Likewise, the poten- 
tial difference between any two points 
under such conditions is the sum of the 
component potential differences that 
would be produced between these two 


points by the individual voltag(‘s ucl.ing 
separately. 

superpower station A l>r()a.d(^aHt stat ion 
employing extremely high power, of tlnj 
order of 1,000,000 watts. 

superregeneration The typ(^ of (lete<s 
tion employed in a superr(‘geuorativ(5 
detector. 

superregenerative detector A vacuum- 
tube detector circuit that oHcillates 
continuously at the fre(iu(uu\y being 
received. The oscillation is broken up 
or quenched at a fr(Hiuone.y slightly 
above the upper audibility limit of the 
human ear by a separate oscillator 
circuit connected between th(' grid and 
plate of the tube, to prevent t.h(^ r<‘- 
generation from exceeding th(^ maxi- 
mum useful amount. Advantage's are 
extreme sensitivity, simplicity, and a 
minimiun number of tulxw and parts. 
Disadvantages arc broadiu^ss of tim- 
ing (poor selectivity) and radiation 
that can cause intorbsrence in other 
receivers. 

superregenerative receiver A tumxl- 
radio-frequency receiver (unploying a 
superrogenerativo dotcetor, 

supersensitive relay A term Hometinies 
applied to relays that op(Tat>e on ex- 
tremely small currents, less than about 
260 microamperes. 

supersonic Having a frecpiem^y alcove 
that of audible sound, h<»nce above 
about 20,000 cycles. Also calU‘d ulirth 
sonic. Frequencies Ix^low audiliilit.y 
(below about 15 cycles) are <*alle<l 
infrasoiiic. 

supersonic communication < 'ommuni- 
catioii through water liy manually k<*y- 
ing the sound output of eidio ranging 
equipment used on Hhii)s. 

supersonic light valve ^’he heart of the 
Scophony system of television, con- 
sisting essentially of a (piartz crystal 
placed in the cenU^r of a contnin(‘r 
flllcd with a liquid siudi as carbon 
tetrachloride. The crystal is 
at a high frequency, in the neighbor- 
hood of 10 megacycles, in such a way 
that compressive waves ar(‘. up in 
the liquid and make this liquitl act 
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Use of supersonic cull as a liRht valve in the 
Soophony projection- tele vision system. 


somewhat like a diffraction grating. 
Light projected through the cell pro- 
duces a series of fine illuminated lines 
on the screen. When the crystal is 
modulated also with video frequencies, 
these lines are broken up into light and 
dark picture elements constituting the 
reproduced image. In tliis system, 
several hundred picture elements are 
projected simultaneously, wliereas in 
cathode-ray systems only one element 
is projected at a time. 

supersonic sounding A system of deter- 
mining ocean depth by measuring the 
time interval between the production 
of a supersonic wave just below the 
surface of the water and tlu^ arrival of 
th(i echo rofl(5ctod from the l)ottom of 
the ocean. In mo<lern apparatus, 
cither magnctK)strie.tioii or piezoelec- 
tric units arcs used for transmitting and 
receiving the sounds, an<l electronic 
equipment is employed to provide a 
continuous indication of depth, some- 
times with a contiiuiouH reconliiig. 

supersonic therapy 'The employment of 
vibrations ranging from about 10,000 
to 500,000 cycles for medical treatment. 

supertonic Supersonic. 

supervisory control A system for the 
selective control and automatic indi- 
cation of the operation of remotely 
located units by electrical moans, over 
a relatively small number of common 
transmission linos. (Wrier current 
channels on power linos are commonly 
employed for this purpose. 

supply Source of voltiige. 

suppressed carrier transmission That 
system of carrier transmission in which 

373 


the carrier component of the modulated 
wave is suppressed, only the side fre- 
quencies being transmitted. 

suppressed-zero instrument An instni- 
ment in which the scale starts at some 
value considerably higher than zero, 
with a retarding force sufficient to hold 
the moving system and pointer against 
the zero stop until the quantity being 
measured attains the lowest printed 
value on the scale. It is equivalent 
to using a meter over only the upper 
part of its range and permits sprea^g 
this upper part over the entire scale. 

suppression Elimination of any com- 
ponent of an emission, as a particular 
frequency or group of frequencies in 
an audio- or radio-frequency signal. 



suppressor A resistor having special 
terminals permitting convenient inser- 
tion in HorioB with the spark-plug leads 
or distributor lead of an automobile 
engine or other internal-combustion 
engine to suppress spark interference 
that might otherwise interfere with 
ra<Uo reception, 

suppressor grid A grid interposed bo- 
twoon two electrodes (usually the 
screen grid and plate), both of which 
are poaitivo with respect to the cath- 
ode, in order to prevent the passing of 
secondary electrons from one to the 
other. 'The suppressor grid is usuaJly 
connected to the cathode. 

surface analyzer An instrument that 
measures or records irregularities in a 
surface by moving the stylus of a 
crystal pickup or similar device over 
the surface, amplifying the resulting 
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voltage, and feeding the output voltage 
to an indicator or recorder that shows 
the surface irregularities magnified as 
much as 50,000 times. 

surface leakage The passage of current 
over the boundary surfaces of an insu- 
lator rather than through its volume. 

surface noise Noise components in the 
output of a phonograph pickup due to 
rough particles in the phonograph 
record material or to irregularities left 
in the walls and bottom of the record 
grooves by the cutting stylus. Also 
called medU scratch. 

surface resistivity The electric resist- 
ance of the surface of an insulator, 
measured between the opposite sides 
of a square centimeter of the surface. 

surge A sudden and momentary varia- 
tion in the current and/or potential at 
a point in a circuit, such as that due to 
sudden application of voltage to a 
circuit. An oscillatory surge mcludos 
both positive and negative polarity 
values. A surge having tmdirectional 
polarity is called an impulse. 

surge admittance The reciprocal of 
surge impedance. 

surge generator An electric apparatus 
suitable for the production of high- 
voltage surges used for testing insu- 
lators and for other purposes. Also 
called impulse generator, and sometimes 
popularly known as lightning gmerator, 

surge impedance The impedance in 
ohms measured between the terminals 
of a transmission line at the operating 
frequency. Also called characteristic 
impedance. 

surge recorder An instrument for re- 
cording surges such as those due to 
lightning. It may have quick-acting 
relays that start or increase the speed 
of the recording chart or film as soon 
as a disturbance begins. Examples 
are the klydonograph and certain types 
of cathode-ray oscfilographs. 

susceptance Tor a portion of a circuit 
Imving a sinusoidal current and poten- 
tial difference of the same frequency 
susceptance is the ratio of the effective 
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current to the effective potential dif- 
ference multiplied by the sine of t!i(» 
angular phase difference betwet<ui t-hene 
values. Susceptance is nioaHiire<l in 
mhos and is the reciprocal of r<«ician(H\ 

susceptibility 1. The Busceptihiliiy of 
material, for a given value of i-h<^ mag- 
netizing force, is equal to the difTc^rence 
between its permeul)ility iiinl the 
permeability of a vacuum, (livi(l<Ml hy 
4rr times the permeability of a vacuum. 
Since the permeability /* of a vainiuin 
is 1 in centimetcr-grain-H<Mu>n<l (dc<»- 
tromagnctic units, the 8UH<*<‘ptil)ility 
in these units is (/x — 1)/4t. 2. In a 

dielectric, the polarization p(*r unit, 
electric intensity. 

suspension A fine wire or filanuuii Dmi 
supports the moving coil of a galva- 
nometer or similar instrument. 

suspension light valve A thin <*(dl (*on- 
sisting essentially of extremely small 
particles suspended in a solution en- 
closed ill a flat thin chamber of trans- 
parent material placed against tln^ face 
of a cathode-ray tube. The action of 
the scanning beam varies th<»! tnins- 
paroncy of each elenumtal an'^a of the 
coll in accordance with piet.urt* signal 
intensity in a telc^vision receiver, so 
that a light beam projected tl^rough 
the cathode-ray tube and light valve 
produces the received imag4*t on a 
screen. 

sustained oscillation Oscillation in 
which forces outside the syst<un, but 
controlled by the systcun, maintain a 
periodic oscillation of the system at a 
period or frequency that is very nearly 
the natural period of tins sysUnn, K 
pendulum actuatcul by a <d<)ck ine(*ha- 
nism is an example. 

sustaining program A radio pn»gram 
that has no commcircial sponsor. 

SW Abbreviation for switch. Used 
chiefly on diagrams. 

s-w Abbreviation for short-wavt^ 

sweep ^cuit A vacuum-tube OHcillutoi 
circuit that generates a voltage*, having 
a saw-tooth wave form suitable for 
application to a pair of deflecting plates 
in a cathode-ray tube, in order to make 
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the electron beam sweep back and 
forth across the fluorescent screen. 

sweep oscillator An oscillator used to 
deflect periodically the electron beam 
of a cathode-ray tube so as to give 
a displacement that is a function of 
time. 

sweep voltage The periodically varying 
voltage produced by a sweep oscil- 
lator and applied to the deflecting 
plates of a cathode-ray tube to give a 
displacement that is a function of 
time. 

swinging A momentary variation in the 
frequency of a received radio wave. 

swinging arm A type of mounting and 
feed used to move the cutting head at 
a uniform rate aciross the recording 
disk in some sound recorders. All 
phonograph pickups are of the swing- 
ing-arm typo. 

swinging choke An iron-core choke coil 
having a specially designed core that 
can be operated almost at magnetic 
saturation. The inductiincc of the 
coil then varies or swings when the 
average current value through the coil 
changes. Often used as the input 
choke in the filter system of a power 
pack to provide improved voltage 
regulation. 



Switch cover liciiiK uttuched to volume control. 

switch A device for (lompleting, inter- 
rupting, or changing the c.onnectioiiB 
in an electric circuiit. 

switchboard A single larg<^. panel or an 
jiHsembly of panels on which are 
mounted switches, eir<juit linwikcrs, 
meters, fus(is, and terminals essential to 
the operation of electrical equipment. 

SWL Abbreviation for short-wave 
listom^r. 

symbol A dcssign, letter, or abbrevi- 
ation used on diagrams and maps, in 
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formulas, etc., to represent specific 
characteristics, quantities, or objects. 
Radio parts are often represented by 
schematic symbols on circuit (hagrams. 

symmetrical Balanced and hence hav- 
ing equal characteristics on each side 
of a central line, position, or value. 

symmetrical transducer A transducer 
of which the image impedances are 
equal. 

synchro The imivorsal term applied to 
any of the various synchronous devices 
such as the selsyn, Autosyn, mo- 
tor-torque generator, mag-slip, and 
Siemens. Theoretically, a synchro 
device is treated as a salient-pole 
bipolar alternating-current excited 
s^chronous machine. The standard 
signal and control synchro today has 
a two-pole single-phase rotor field and 
a Y-wound single-phase variable-volt- 
age stator. The transmitter of a 
synchro, whose rotor is geared to or 
otherwise linked with mechanical equip- 
ment, is also called a generator, synchro- 
generator, or selsyn generator. The 
indicator, also called a motor, synchro- 
motor, or solsyn motor, has a motor 
that is freo to rotato and is damped to 
prevent excessive oscillation before 
coming into correspondence with the 
rotor of a transmitter. 

synchro-generator The transmitter or 
generator in a synchro system. Its 
rotor is geared to or otherwise linked 
with some sort of me<^hanical equip- 
ment. 

synchro-motor Th(s indicator unit of a 
synchro. It has a rotor that is free 
to rotates and is damped to prevent 
(^ccHsive oscillation beforo coming 
into corrospondonco with the rotor of 
the transmitter. Also called selsyn 
motor, 

synchronism 1. The condition in which 
the phase difference between two or 
more periodic quantities is soro, so 
that the speod of m altemating- 
curretiit machino boars a definite and 
unchanging relation to its frequency 
or so that the operating speeds of two 
machines arc alike. 2. The condition 
in which receiving and transmitting 
devi<*.ca in a television, facsimile, print- 
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ing telegraph, or other similar system 
are operating at the same speed and 
in a similar manner. 

synchronization The maintaining of one 
operation in step with another. 

synchronizing In facsimile, the main- 
tenance of predetermined speed rela- 
tions between the scanner and the 
recorder within each scanning line. 

synchronizing of images Maintaining 
the correct time and thus space rela- 
tions between parts of the reproduced 
pictures in a television system. 

synchronizing pulse One of the pulses 
added to the video output signal of a 
television camera for the purpose of 
synchronizing television receivers with 
the transmitter. 

synchronizing relay A relay that func- 
tions when two alternating-current 
sources are in agreement within pre- 
determined limits of phase angle and 
frequency. 

synchronizing separator The television 
receiver circuit that separates the con- 
trol impulses from video signals. Also 
called amplitude separator or clipper, 

synchronizing signals Special signals 
sent out by a television transmitter 
between successive lines and between 
successive helds to keep the scanning 
motions of television receivers in step 
vrith that at the transmitter. 

synchronoscope An instrument used to 
determine the phase difference or 
deg^ of synchronism of two alter- 
naimg-current generators or two alter- 
nating-current quantities. 

synchronous In step or in phase. Bun- 
ning at the same speed as some asso- 
ciated machine. 

S3mchronous capacitor A rotating ma- 
chine running without mechanical 
load, and so designed that its field 
excitation may be varied in order to 
draw a leading current (like a capacitor) 
and thereby modify the power factor 
of the alternating-current system or 
influence the load voltage through such 
change in power factor. 


synchronous dock An electric clock 
driven by a synchronous motor, for 
operation on an alternating-current 
power system in which the frequency 
is accurately controlled. 

synchronous converter A synchronous 
machine (with speed directly propor- 
tional to frequency) that converts 
alternating current to direct current, 
or vice versa. The armature winding 
is coimected both to collector rings and 
to a conomutator. 


synchronous generator An alternating- 
current machine that transforms me- 
chanical power into electric power and 
operates at a speed that is exactly 
proportional to the frequency of 
the generated alternating voltage. It 
may be a single-phase or polyphase 
synchronous generator. Also called 
aUemaior, 


synchronous machine A machine in 
which the average speed of normal 
operation is exactly proportional to 
the frequency of the system to which 
it is connected. 

synchronous motor A synchronous ma- 
chine that transforms electric power 
from an alternating-current system 
into mechanical power. Direct cur- 
rent is generally required for field 
excitation and is usually supplied by 
an exciter. 


syndnonous rectifier A rectifier in 
which contacts are opened and closed 
at correct instants of time either by a 
synchronous vibrator or by a commu- 
tator driven by a synchronous motor. 

synchronous speed The speed value 
related to the frequency of an alter- 
nating-current power line and the 
number of poles in the rotating equip- 
ment. Synchronous speed in revo- 
lutions per minute is equal to the 
frequency in cycles divided by the 
number of poles, with the result 
multiplied by 120. 



cofpoerfor 
^ choke 


Ssmehronous vibrator cirouit. 
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synchronous vibrator An electromag- 
netic vibrator that simidtaneously 
converts a low direct voltage to a low 
alternating voltage and rectifies a high 
alternating voltage obtained from a 
power transformer to which the low 
alternating voltage is applied. In 
power packs, it eliminates the need for 
a rectifier tube. 

synchro system A system obtaining 
remote indication or control by means 
of self-synchronizing motors such as 
selgyns and equivalent types. 


sync-signal generator A synchronizing 
signal generator for a television receiver 
or transmitter. 

syntony The condition in which two 
oscillating circuits have the same 
resonant frequency. 

system of units An assemblage of units 
for measuring physical quantities. It 
is complete if it is applicable to the 
measurement of all known physical 
quantities. Examples are the centi- 
meter-gram-second system and tlie 
meter-kilogram-second system. 
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I Generally used on circuit diagrams 
to denote a transformer. 

Ta Chemical symbol for tantalum. 

table-model receiver A radio receiver 
having a cabinet of suitably small size 
for use on a table. 

tachometer An instrument for meas- 
uring angular speed in revolutions per 
minute. 


no means is provided for (•onir<>litng 
the unidirectional eurnnit. flow. r«4‘t| 
for rectification. a tank h<*- 

causo it often has a mein I env«*lo{Ht 
somewhat rosomlding a rnetai tank. 
Also called pool tube, 

tank circuit A parallel rc^Hoimnt eir* 
cuit, consisting of an inductor and 
a capacitor in parallel, one of wdiiih 
is usually variable. 


tachygraph A recording tachometer. 

tailing In facsimile, the excessive pro- 
longation of the decay of the signal- 
wave tail. Also called hangover, 

talker echo Echo that reaches the ear 
of the talker in a radio or telephone 
communication system. 

talking radio beacon A radio beacon 
whose impulses are synchronized with 
audible sounds, so that distance can 
be estimated from the time between 
reception of the radio signal and the 
sound signal. 



Tank oimiit in an 


tantalum detector A (hticMdor 
of tho tip of a fine ianlnlutn win* junt 
touching tho surface of a |w>i»l i»f 
mercury. 


talk-listen switch A switch provided on 
intercommunication units to permit 
usiug the loudspeaker as a microphone 
when desired. 

tangent galvanometer A galvanometer 
consisting of a small compass mounted 
horizontally in the center of a large 
vertical coil of wire. The current 
through the coil is proportional to the 
tangent of the angle of deflection of the 
compass needle. 

tangential component A component act- 
ing at right angles to a radius. 



T antcuna coiiHtnictiou, v(»liitgn tttiii 
ckaruRtoriHl.i(u«, luul Intruotitul rndtnUoT* 
pattern. 

T antenna An antemna conKiaf ing of onit 
or more horizontal wires, with the lead- 
in connection Ixdng made n1 the 
approximate cont»<T. 


tangential wave path A path of prop- 
agation tangential to the surface of 
the earth, for a direct radio wave. 
This path is curved by atmospheric 
refraction. 

tank A gas-discharge tube with a pool- 
type cathode (liquid or solid) in which 
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tap A connection made at Home jwiiitf 
along a resistor or coil other than at 
the ends. 

taper Tho manner in which n^Hintumv' 
is distributed throughout the element 
of a potentiomeUsr or rheoHlat. Tiii- 
form distribution, having tlH» same 
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left-hand TAPEfi RJOKT-HANO TAPER 



(SHAFT BCTCN08 OUT OF Tl^E MPElQi 

Taper curves fur vuliixiie oontrolB. and method 
of identifying taper on actual controls by 
measuring resistance to the niidposition when 
shaft of control points upward. 

resistance per unit length throughout 
the element, is called linear taper. 
Nonuniform distribution is called non- 
linear taper. 

tape transmitter A code-transmitting 
machine that is actuated by previously 
punched paper tape. Used for high- 
speed sending because the tape oan be 
fed through the machine considerably 
faster than it was originally cut. 

tapped control A rheostat or poten- 
tiometer having a fixed tap at some 
point along the resistance element, 
usually to provide a fixed grid bias 
or for automatic bass compensation. 

tapped resistor A 
wire-wound fixed 
resistor having one 
or more additional 
terminals along its 
length, generally 
for voltage-divider ■ 

SVIMOL rOA WAKORCMTON 

tap switch A multi- Tspi.od rc«iHto™. 
contact switcdi, used chiefly for con- 
necting a load to any one of a number 
of taps on a resistor or coil. 

target 1. An electrode or part of an 
electrode on which the stream of elec- 


trons from the cathode of an X-ray 
tube is focused and from which X rays 
are emitted. It is usually made from 
platinum or tungsten and is operated 
at a high positive potential with 
respect to the cathode. Also called 
the anode or anticathode, 2. The elec- 
tron-collecting electrode in a Farns- 
worth dissector tube for a television 
camera. 3. An object capable of 
reflecting radar or sonar pulses. 

tasimeter An instrument for measuring 
temperature differences by means of 
the pressure exerted on the equivalent 
of a carbon microphone by a hard 
rubber strip that expands as tem- 
perature increases. 

Taylor connection A transformer con- 
nection for converting three-phaae 
power to two-phase power, or vice 
versa. 

telautograph A writing telegraph instru- 
ment, in which movement of a pencil 
in the transmitting apparatus varies 
the current in two circuits in such a 
way as to cause corresponding move- 
ment of a pen at the remote receiving 
instrument. Also called telewriter, 

telautography Transmission of images 
hy telegraphic means over wires or by 
radio. 

teleanuneter A tolcsme.ter that measures 
current. 

telecamera A television camera, used 
to convert scones into corresponding 
electrical impulses. 

telecast A television program, or the aet 
of broadcasting a teJovision program. 

telecine projector A motion-picture pro- 
jtictor and associated eciuipmout em- 
ployed for telovising motion-picturci 
(llni. 

telecommunication Transmission of 
messages and other information by 
wire or radio telegraphy, telephony, 
television, or other means. 

telecord A type of phonograph recorder 
that can be connected to a telephone. 

telectrograph A system of phototeleg- 
raphy in which the original subject 
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copy is composed of lines on a metal 
base, prepar^ by photography through 
a single screen of parallel lines. A 
metal stylus moving over the plate 
makes contact with the metal base 
only in regions corresponding to dark 
areas of the picture, so that current 
flows for dark portions. At the re- 
ceiver, this current makes a colored 
mark by electrolytic action on paper 
moving S3nichronously. 

telectroscope A television apparatus 
designed by Senlecq in 1877. 


or more signal-sending or ro<!eiving 
devices. 

telegraph key A hand-oporated 
graph transmitter, used to form tele- 
graph signals. 

telegraph-modulated waves Waves ob- 
tained by varying the amplitude or 
frequency of continuous waves l>y 
means of telegraphic keying. 

telegraph repeater A type of relay in- 
serted at intervals in long Udegraph 
lines to detect faint or distorted nitw- 


telegraph 1. Any system of convejdng 
messages over a distance by means of 
signals. The term originally applied 
to semaphore and other visual systems 
but is now used chiefly for electrical 
systems. 2. The electrical or me- 
chanical apparatus employed on a ship 
for conveying orders from the bridge 
to the engine room and other parts of 
the vessel. 3. To send a message over 
a telegraph system. 

telegraph channel A path suitable for 
the tra nsmi ssion of telegraph signals 
between two telegraph stations, either 
over wires or by radio. It may be a 
one-way channel providing trans- 
mission in one direction only or a two- 
way channel providing transmission in 
both directions. Three basic types of 
channels are used to provide a number 
of telegraph channels on a single wire 
or radio circuit: (1) channels for 
simultaneous transmission in the same 
frequency range, as in bridge duplex, 
differential duplex, and quadruplex 
telegraphy; (2) channels for simul- 
taneous transmission in different fre- 
quency ranges, as in carrier telegraphy; 
(3) ^ channels for successive trans- 
mission, as in multiplex or varioplex 
printing telegraphy. 

teleg[raph circuit The complete circuit 
over which signal currents flow between 
transmitting and receiving apparatus 
in a telegraph system. It sometimes 
consists of an overhead wire or cable 
and a return path through the ground. 


sages and retransmit thoni auto- 
matically in clearer form over the n<‘xt 
section of the lino. 

telegraph sounder A telegraph r<^(t(uving 
instrument that converts Mortw^ ccxie 
signals into sounds that (uin be inf.er- 
preted by noting the intervals of t ime 
between soimds. 

telegraph transmitter A devi<‘n for i’lon- 
trolling a source for electric power ho as 
to form telegraph signals for radio or 
wire transmission. It may bo a tcde- 
graph key or a motor-driven somber 
using punched tape. 

telegraphic lype setting Komote control 
of a typesetting or typccuistiag tna- 
chine through the medium of a tiflcs 
graph line, sometimes dinx'tly and 
sometimes with the intermediary of a 
perforated paper tape. 

telegraphone 1. Kloctrical apparatuH for 
recording sound on a moving Kteel 
wire, tape, or disk by varying tin** 
magnetization, with substxiuent r(»pro- 
duction by passing i\u\ inagiu^tized 
material througli pickup coils (con- 
nected to a telephone^, nuxuver or to 
an amplifier and lou<lHp(^ak<^r. l’h<s 
initial magnetization is produetMl 
by sendiiig audio-fr(^qu<ni(c.y curnuitH 
thmugh iron-core coils positioiuxl on 
either side of the moving sUxd mat,e- 
rial. 2. Apparatus that automati(yilIy 
records the number of a (taller at tint 
called station when th(\re is no oik* 
at the called station to answer. 


or carrier telegraph nV'.t'n.i in mnid means of code Bignals c«n- 
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being sent to a distant point by elec- 
trical or other means, with or without 
connecting wires. 

telehor An early form of television 
apparatus for small pictures, designed 
by Mihaly in 1922. 

telemeter The complete measuring, 
transmitting, and receiving apparatus 
for indicating, recording, or integrating 
the value of a quantity at a distance 
by electric translating means. 



Cro68-S6otion of typical tolophono roooivor. 


telephone An apparatus for converting 
sound waves of the human voice into 
variations that can be sent over wires 
and reproduced at a distaxit point to 
give the original sounds with sufficient 
accuracy for clear mtolligibility of 
spoken words. The original telephone 
developed by Reis in 1869 was limited 
to the reproduction of musical sounds. 
Intelligible speech was first trans- 
mitted by BelPs instrument in 1876. 

telephone capacitor A small fixed capac- 
itor connecUHl in parallel with a tele- 
phone nweivor to ]>ypass higher audio 
frequencies and thereby reduce noise. 

telephone carrier current A carrier cur- 
rent used for telephone <'.omniunioation 
over power lincis or to obtain more than 
one channel on a single pair of wires. 

telephone channel A path suitable for 
the transmission of voice-controlled 
elcc^tric wavcis between two stations. 
It may be a one-way channel providing 
transmission in one dire<5tion only or a 
two-way channel providing trans- 
mission in both directions. 

telephone circuit T'lic complete <iir< 5 iiit 
over which audio and signaling cur- 
nmts travel in a telephone system 
between the two telephone subscribers 
in communication with each other. 


The circuit usually consists of insu- 
lated conductors, as ground returns 
are now rarely used in telephony. 

telephone current An electric current 
produced or controlled by the opera- 
tion of a telephone transmitter. 

telephone jack The receptacle on a tele- 
phone or telegraph switchboard, having 
several contact springs behind the 
board for performing switching opera- 
tions and making connections to 
the various parts of the plug that is 
inserted in the jack. 

telephone line The conductors extend- 
ing between telephone subscriber sta- 
tions and central offices or between 
central offices, or the conductors and 
circuit apparatus associated with a 
particular telephone communication 
channel. 

telephone receiver 
That part of a tele- 
phone set which 
converts the cur- 
rent variations ro- 
ceived over a 
telephone lino into 
sound waves cor- 
responding to the 
words spoken into 
the telephone roooivor. 

transmitter elsewhoro in the telephone 
system. 

telephone repeater A vacuum-tube am- 
plifier inserted at one or more inter- 
mediate points in a long telephone 
line to maintain the required cur- 
rent strength. Repeaters permit using 
lighter weight copper line wires and 
reduce or eliminate the amount of 
indu<'.tivc loading required. 


telephone set An assemblage of appa- 
ratus including a telephone trans- 
mitter, a telephone receiver and usually 



Tolophono relay, widely tined iu olectroido 
oircuita m woU as tolophone drouits. 
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a switch, along with the associated 
wiring and signaling arrangements 
for the use of these instruments in 
telephony. 

telephone station An installed tele- 
phone set with associated wiring and 
apparatus, in service for telephone 
communication. 


telephone switchboard A switchboard 
for interconnecting telephone lines and 
associated circuits. 


telephone transmit- 
ter The micro- 
phone in a tele- 
phone system, at 
which the sound 
waves of spoken 
words are con- 
verted into corre- 
sponding electric 
currents. 

telephonograph 
Equipment for re- 
cording on a pho- 
nograph a message 
received by tele- 
phone. 


•Pi.fper rmgfs 
Diaphragm 



O/kdsitk 
* membrane 

"'"Proiechng 

grid 


Telephone trans- 
mitter used in modem 
handsets. 


telephonometiy Measurements and tests 
of telephone circuits and apparatus. 

telephony Reproduction of spoken words 
or other soimds at a distant point by 
electrical or other means, with or with- 
out connecting wires. 


telephoto lens A lens system that is 
physically shorter than its rated focal 
length, used in ordinary and television 
cameras to secure large images of ob- 
jects at comparatively great distances. 

teleprinter A simplified form of tele- 
typewriter system using a typewriter 
keyboard instrument for transmission 
and a motor-driven tape printer for 
receiving. 

telethermometer An apparatus for indi- 
cating or recording temperatures values 
at a distance. 

Teletrician Trade-mark nain(‘ applied 
to a person who has received training 
from National Radio Institute in the 
servicing of television equipment. 

Teletype Trade-mark of Teletyp<^ (Jorj). 
for a kind of typ<^writer. 

Teletypesetter Tradts-mark of T<^l(‘fyp<‘ 
Corp. Apparatus for setting and 
casting type diroc^tly in response to 
received telegraph signals. 

teletypewriter A printing teU^graph in- 
strument having a keyboanl similar to 
that of a typewriter for use in s(^nding 
messages, and having motor-driven 
signal-actuated mechanisms for print- 
ing received messages directly. 

teleview To watc^h a scone by means of 
a television system. 


telephote Early television apparatus 
employing tuning-fork controlled vi- 
brating mirrors acting on the scanning 
beam at the transmitter. 

telephoto Transmission of photographs 
or other single images over a telegraph 
system by scanning. the picture into 
elemental areas in orderly sequence, 
converting each area into a propor- 
tional electric signal, transmitting the 
signals in sequence, and reassembling 
them in correct order at the receiver. 
Also called facsimile^ 'phototelegraphy ^ 
wirephotOj etc. 

telephotography Reproduction of photo- 
graphs or other pictures at a distance 
by means of radio or wire communica- 
tion. Usually shortened to telephoto. 
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television The electric transmission an<l 
reception, either over wires or by radio, 
of transient visual images in such a way 
as to give a substantially (tontixiuouH 
and simultaneous reproduction to the 
eye at a distance. 



TELEVISION CAMERA 


■SsijSes 



^BLACKER THAN 
BLACK LEVEL 


--^-BLACK LEVEL 


-BRIGHT LEVEL 


Essential components of a television 


television broadcast band The several 
groups of channels, each containing a 
number of 6-mogacyclc channels, that 
are available for assignment to tele- 
vision broadcast stations. 

television broadcast station A station 
licensed for the transmission of visual 



'I'cloviHion rccoivinp; dipole iint(*niia with 
nfflector. 



Television studio^ showing camera, overhead 
microphone, and lights. 

images of moving or fixed objects and 
the associated sounds for reception by 
the general public. 

television camera The pickup unit used 
in a television system to convert into 


raCPHONE HEAOStm 
CONNECTS WI1H A 
CONTROL ROOM 


ADJUSTABLE LENS 
|(H0USiNGF0ftl>0CUSm6 


iaiCTRONeUN CAMERA 
SS. KHOUSINS 


Construction of one typo of television camera. 




television channel 


electrical signals the optical image 
formed by a lens. 

television channel A band of frequencies 
6 megacycles (6,000 kilocycles) wide, 
available for assignment to a single 
television broadcast station 

television connection Terminals pro- 
vided at the input of the audio- 
frequency amplifier in an ordinary 
radio receiver to permit using the 
receiver to reproduce the sormd por- 
tion of a television program. The 
audio-frequency signal is obtained 
from a television receiver having no 
audio-frequency channel. 

television engineering That phase of 
radio engineering which deals with the 
theory and practice of transmitting 
television programs and accompanying 
sound through space and receiving such 
programs with appropriate equipment. 



Large-Boreen projection television receiver for 
home use. 


television receiver A receiver having 
complete channels for receiving the tele- 
vision picture and its associated sound. 
Standards established by Eadio Manu- 
facturers Association (RMA) specify 
that a set receiving pictures only must 
be called a picture receiver. 

tele'^sion transmitter The radio trans- 
mitter or transmitters used for the 
transmission of both the visual (pic- 
ture)^ and aural (sound) signals of a 
television program. A visual trans- 
mitter transmits the visual signal only, 
while an aural transmitter transmits 
the aural signals only. 



Monitor control desk at a tolovision station. 


televisor Early name for the apparatus 
used in a mechanical tc^levision Hystom 
for scanning the object or sceiu^ being 
transmitted. 

televoltmeter A tolemoter that mean- 
ures voltage. 

telewattmeter A telemctor that inoaK- 
ures power. 

telewriter A telautograph unit. 

telex An audio-frequency teleprinter 
system used in Clreat Britain to pro- 
vide teletypewriter service over 
phone lines. 

temperature coefficient Tho increase or 
decrease of a quantity that is affectcul 
by temperatxirc, owing to a unit change 
of temperature, 

temperature coefficient of resistance A 
factor equal to tho amount that a 
1-ohm piece of material increiises in 
resistance for each degrees of rise in 
temperature above 0® (5cntigra<I<^ Its 
value is about 0.00427 ohm for (topper. 

temperature-compensating capacitor A 
capacitor whose capactitaimus vari(»H 
with temperature in a known and 
predictable manner, xiH(t<l (t.\tenHiv<‘ly 
in oscillator circuits to compenHati* for 
changes in tho valm^s of oilutr parts 
with temperature. 

temperature control A switch actuattnl 
by a thermostat rosponHiv(t to changets 
in temperature, used to maintain 
temperatxire within c(^rtaiu limits. 
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TESLA COIL 


temperature detector Any instrument 
that may be used to measure the tem- 
perature of a body. It may employ 
any physical property that is dependent 
on temperature, such as differential 
expansion of two bodies, the voltage 
developed at the junction of two 
metals, the change of resistance of a 
metal, or radiation from a hot body. 

1 ‘emperature radiator A body whose 
production of radiant energy is deter- 
mined by its temperature and the 
material and character of its surface, 
and is independent of its previous 
history. 

temperature relay A relay that func- 
tions when temperature rises to a pre- 
determined value in the apparatus it 
protects. 

temperature saturation The condition 
in which the plate current of a thermi- 
onic vacuum tube cannot bo further 
increased by increasing the filament 
voltage and hence cathode tempera- 
ture at a given value of plate voltaic. 
The effect is due to the space charge 
formed near the cathode. Also called 
filanimt saturation. 

tension Synonym for voltage, as high- 
tension line. 



Ter min al lug sequenoe for elaotrolytio oapaoi- 
tors. The blank ear used for reference is 
always between lugs 1 and 2, and hoe no hole 
in it. Numbering is olookwise looking at the 
base,^ the same as for tubes. Unwanted 
terminals are omitted, leaving a blank hole 
in the cover plate. AU l-inch diameter con- 
tainers have the following marks to identify 
the voltage ratings of the various sections or, 
when voltage ratings are identical, to identify 
the capacitances of the sections: 


Singles — lug (No. 3) (— * Blank) 

Duals □ lug (No, 11 highest voltage 
A lug (No. 2) lowest voltage 
Triples □ lug (No, 1) higl^ voltage 
A lug (No. 2) mMium volta^ 

■— lug (No. 3) lowest voltage 

For l‘)ii-inch-diamotcr containers the follow- 
ing terminal lug sequence is used for highest 
voltage rating or liighest oapaeitance: 


Hinglos 

Duals 

Triples 

Quads 


mg IJNO. 4) [ — - 


lug (No. 11 L„ 

'"o. 3) lowest voltsgo 


-/ — ry— volta^ 

iug(No.3r ■ ■ 

lug (No. 11 
lug (No. 2) 

lug (No. 3) 

lug (No. 1} highest voltage 
lug (No. 2) next high voltage 
lug (No. 3) next hi^ voltage 
lug (No. 4) lowest voltage 


charactcrifttic impedance of the line, 
80 there ia no rofiection and no standing 
waves. 


terminal Any fitting attached to a cir- 
cuit or device for eonvoiiieiice in mak- 
ing electrical connections. 

terminal impedance The impedance as 
measured between the input or output 
terminals of an apparatus, as dis- 
tmg\ushcd from the impedance of tho 
transmission lino that might be <;on- 
nectod to tho apparat.us. 


terminated line A transmission lino 
terminated in a resistance equal to tho 



Tcrniliial strips. 


tennination The load connected to the 
output end of a transmission line. 

terrestrial magnetism Magnetism ob- 
Hervablo everywhere duo to the fact 
that tho earth itself is a permanent 
magnet, having its magnetic poles 
near the geographical polos. 

tertiary winding A winding added to a 
transformer in addition to tho con- 
ventional primary and secondary wind- 
ings, such as for suppressing third 
harmonica or for making oonnecjtious 
to a power-factor correcting device. 

Tesla coil An air-core transformer hav- 
ing a few turns of heavy wire as pri- 
mary and many turns of fine wire as 
socoiuUiry. Tho oscillatory discharge 
acrosH a spark gap is applied to the 
primary, and the resulting extremely 
high value of high-frequency voltage 
across the secondary is capable of 
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TESLA CURRENT 



Tesla ooil T^th associated apparatus. 


producing a brush discharge between 
widely separated electrodes in air. 

Tesla current A high-frequency current 
produced by a voltage that is fairly 
high but is intermediate between that 
for Oudin and D’Arsonval currents. 
Used in electrobiology. 

Tesla transformer A Tesla coil. 

test board A board or panel provided 
with the instruments, terminals, and 
equipment needed for testing a par- 
ticular apparatus. 



Test leads. 


test lead A flexible insulated lead, usu- 
ally with a test prod at one end, used 
for making tests, connecting instru- 
ments to a circuit temporarily, or 
making other temporary connections. 

test oscillator A test instrument that 
can be set to generate an unmodulated 
or tone-modiilated radio-frequency sig- 
nal at any frequency needed for align- 
ing or servicing radio receivers and 
amplifiers. Also called an alirwave 
oscillator^ aU-waoe signal generator^ 
oscillator j or signal generator. 

test prod A metal point attached to an 
insulating handle and connected to a 
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Test prod with phonoRraidi needlo <i|), and 
oonvontional tost pro<lB with loads. 

test lead for convonionco in making 
a temporary connection to ii h^rminnl 
during tests. 

test set A combination of instrun units 
needed for making a particular combi- 
nation of tests or for Hcrvi(‘ing a par- 
ticular typo of electrical <‘(iuipmcnti. 



Tetrode symbol. 


tetrode A four-eloctrodo vacuum tulic 
containing an anode, a cathode, a (‘on- 
trol electrode, and one additional 
electrode ordinarily in the nature of a 
grid. 

TE wave A transverse ele(5tri(». wave, one 
of the two classes of waves that can )»<* 
sent through wave guides. A TE wav<* 
possesses longitudinal inagncd.ic^ f<)rc(‘, 
with tho electric ve<d.or cv(Tywh<*f< 
perpendicular to the directiioii of wav4* 
propagation.^ Tho first subscript nu- 
meral following the letups givers tlu‘ 
order of the wave, corrcispoiuling to tlu' 
number of vibrations or hair-p<Tio<l 
variations of the field along <liamotcrs 
of a circular wave guide or along th(» 
X coordinate of a' recf angular gui<I(^ 
The second subscript nunu»ral givt^s 
the mode of tho wave, correspomling 
to the number of vibrations or half- 
period variations of the (ield in a radial 
direction between the cesuhir and the 
walls, counting the out(‘rm()st (tlio 
wall or sheath) as one, or the numlx^r 
of vibrations along the y coordinate of a 
rectangular wave guide. TE wav<^s 
are also called JI waves, with th<» 
subscripts having the mtuo /lignif- 


THERMIONIC 


icance. Thus, TEq,i and JTo.i waves 
are identical. 

Th Chemical symbol for thorium. 

thalofide A composition of thallium, 
oxygon, and sulphur possessing photo- 
conductivo properties. 


BOW EXFWNSION 
/WIRE 



I heating ELEMENT 
Thermal tizne^elay relay. 


thalofide cell A photoconductive type 
of photoelectric coll in which the active 
light-sensitive material is thallium 
sulphide in a vacuum. It has max- 
imum response at the red end of the 
visible specitrum. 

theme The characteristic musical selec- 
tion, sound, or message used to open 
and identify some radio programs. 

thermal agitation Random movements 
of the free electrons in a material. In 
a conductor, they produce minute 
pulses of current. When these occur 
in the conductors of a resonant circuit 
at the input of a high-gain amplifier, 
the fiuctuations arc amplified together 
with signal currents and heard as 
noise. 

thermal-agitation voltage The poten- 
tial difference produced in circuits due 
to the agitation of the electrons in 
the condu<^tors. 

thermal ammeter An instrument in 
which current is moa8urc<l by sending 
it through a fine wir<^, which is thereby 
heated. ''Pho resulting expansion or 
sag of the wire is uscid to deflect the 
meter pointer. It will measure cither 
alternating current or direct current 
since both have the same heating effect. 
Also called hot-wira ammeter. 

thermal cutout A protective dcivico that 
automatically opens the c.ireuit of an 
(dectric motor or other devi<u^ wlien the 
operating tempc^ratiire ex(^(Mi<lH a siife 
valu<i. 

thermal detector A detector utilizing 
the heating effect of radio-froqucncy 
signals to cause detection, ix& in the 
barrettc^r. 

thermal flasher An cdcictrici device that 
opens and closes a circxiit automatically 
at regular intcTvals owing to alternate 
heating and cooling of a bimetallic 
strip that is heated by a resistance 


element in series with the circuit being 
controlled. 

thermal instrument Any instrument 
that depends on the heating effect of an 
electric current, such as thermocouple 
instruments and hot-wire instruments. 

thermal ionization Ionization due to 
high temperature, as in the electrically 
conducting gases of a Bunsen-burnor 
fiame. 

thermal microphone A microphone de- 
pending for its action on the variation 
in the resistance of an electrically 
heated conductor that is being alter- 
nately increased and decreased in tem- 
perature by sound waves. 

thermal radiation Radiation produced 
by the action of heat on molecules or 
atoms. Its frequency extends between 
the extremes of infrared and ultra- 
violet. Commonly known as heat. 

thermal telephone receiver An elec- 
troacoustic transducer, such as a 
headphone or loudspeaker, in which 
the temperature of a conductor is 
caused to vary in response to the cur- 
rent input, producing sound waves as a 
result of the expansion and contraction 
of tlio adjacent air. Also called 
ihermophone. 

thermautostat An electronic tempera- 
ture-controlling system. 

thennel A general term sometimes used 
to cover all forms of thermoelectric 
themiomotors, including series of cou- 
ples, thermopiles, and single thermo- 
couples. 

thermic Pertaining to heat. 

thermion An electron or positive ion 
omitted from a heated body, as from 
the hot cathode of a thenmiomc 
vacuum tube. 

thermionic Pertaining to emission of 
electrons by heat. 
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THERMIONIC AMPLIFIER 


thermionic amplifier A circuit in wHch 
thermionic vacuum tubes are util^ed 
to convert small voltage variations 
applied between the cathode and grid 
into large current variations in the 
plate circuit. It may have several 
successive stages of amplification, each 
with its own vacuum tube. 

thermionic current Any current due to 
directed movements of thermions, such 
as the flow of emitted electrons from 
the cathode to the plate in a thermi- 
onic vacuum tube. 

thermionic detector A detector circuit 
utilizing a thermionic vacuum tube to 
deliver an audio-frequency signal when 
fed with a modulated radio-frequency 
signal. 

thermionic emission The emission of 
electrons from hot bodies. The rate 
of emission increases rapidly with 
temperature. Also known as Edison 
effect or Richardson effect, 

thermionic instrument Any instrument 
utilizing the amplifying effect of one 
or more thermionic vacuum tubes. 


adjacent medium during thermionic 
emission. 

thermistor A resistor whoso value vari<s8 
with temperature in a definite desired 
manner, used in circuits to compensate 
for temperature variations in oth<‘r 
parts. It may have either a negative 
or a positive temperature coefficient.. 
One type is made from a semicondu(‘t- 
ing material such as uranium oxide or 
silver sulphide, having a relatively 
large negative temperature coeffi(ii(uit 
of resistance. The namcj is a c<)ntra<'!- 
tion of thermal resistor. 


thermoammeter 
An ammeter that 
is actuated by the 
voltage generated 
in a thermocouple 
through which is 
sent the current to 
be measured. 
Used chiefly for 
measuring radio- 
frequency currents. 



Tlu‘in»oaninietor cir- 
cuit. 




thermionic rectifier A rectifier utilizing 
a thermionic vacuum tube to convert 
alternating current into unidirectional 
current. 

thermionics That branch of physics 
dealing with phenomena due to emis> 
sion of electrons by heat. 

thermionic tube A vacuum tube in 
which one of the electrodes, invariably 
the cathode, is electrically heated, 
usually to incandescence, for the pur- 
pose of causing electron or ion emis- 
sion from that electrode. Sometimes 
called hot-cathode tube. 

thermionic valve British term for 
thermionic vacuum tube. 

thermionic voltmeter A vacuum-tube 
voltmeter in which the voltage to be 
measured is applied between the grid 
and cathode of a vacuum tube and the 
resulting change in plate current is 
interpreted in terms of voltage. 

thermionic work function The energy 
required to transfer electrons from a 
given metal to a vacuum or other 



Examplos of thorniocont>loH. 



Thonnocou]>lu tubo. 

thermocouple A pair of disHituilar metals 
in contact forming a thtTinojunction 
at which a voltage is dcvelopcHl whcui 
the junction is heated. Used for mean- 
uring temperature diff(ireue<^H, b<u*autwi 
the thermoolectromotive for<*.<^ (volt- 
age due to heat) is proportional t.o th<‘ 
difference in toinperatun^ bestwes**!! 
the thermojunction and the r(‘«t of th<* 
circuit. 

thermocouple ammeter A thennoain- 
meter. 
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THERMOPILE 


thermocouple instrument A meter in 
which one or more thermojunctions are 
heated directly or indirectly by an 
electric current, thereby generating a 
direct current that is measured by a 
suitable direct-current mechanism, 

Uiermoelectric effect Development of a 
voltage due to differences in tempera- 
ture between two junctions of dis- 
similar metals in the same circuit. 
Discovered by J. T. Secbeck, German 
physicist, in 1821. Also called Seeheck 
effect. 

thermoelectricity Electricity produced 
by direct action of heat, as by unequal 
heating of the two junctions in a cir- 
cuit composed of two dissimilar metals. 

thermoelectric generator A device for 
converting heat energy into electric 
energy by heating thermo junctions. 

thermoelectric inversion When the tem- 
perature difference of a thermocouple 
is increased beyond a certain neutral 
point, the voltage dccrciascs rather tlian 
increases and eventually reverses in 
polarity so iis to cause reversal in the 
direction of the current. 

thermoelectric junction A thermo junc- 
tion, such as that in a thcnruxsouple. 

thermoelectric manometer A n\anom- 
cter (pressure-measuring instrument) 
that depends on the variation of 
thcrmoclectromotive for<ic (voltages <luc 
to heat) with pressure. 

thermoelectric power A term iiseri to 
denote the voltngej produced by a metal 
in contact with a standard nud.al, s\ich 
as load, for a cUfTc^remcc in temperature 
of 1® centigrade between the jimction 
and the rest of the circuit. 

thermoelectric series A serioH of inoUds 
arranged in the order of their thonno- 
eloctric powers. 

thermoelectromotive force T^'ho voltage 
developed due to (lilTcr<uices in tem- 
pera tur<5 between parts of a circuit 
containing two or itiore difforout 
metals. 'This voltage is produced by 
the Secbeck effect. 

thermoelectron An (dectron (unitied 
from a heated 1 )ody. Somet iineis called 
thermion. 


thermoelement A thermocouple com- 
bined with a heating filament, used for 
measuring small currents. 

thermogalvanometer An instrument for 
measuring small high-frequency cur- 
rents by their heating effect, generally 
consisting of a direct-current galva- 
nometer connected to a thermocouple 
that is heated by a filament carrying 
the current to be measured. 

thermojunction The contact surface be- 
tween two different metals in an elec- 
tric circuit. "When maintained at a 
different temperature from other parts 
of the circiuit (from the other thermo- 
junction formed by opposite ends of 
the different metals), the junction 
produces a voltage that is propor- 
tional to the difference in temperature, 
and this voltage can send current 
through the circuit. A thermojunc- 
tion thus converts heat energy directly 
into electrical energy. Also called 
thermoelectric junction^ and used in 
thermocouples. 

thermomagnetic Pertaining to the effect 
of temperature on the magnetic prop- 
erties of a substance, or to the effect 
of a magnetic field on the temperature 
distribution in a cond\ictor. 

thermometer An instniinont for meas- 
uring torn poraturc^ Electrical versions 
<lcpoud on the change in resistance of 
a material with kmiperaturo, on 
the voltage produced in a thermo- 
couple, and on various other effects of 
toniperaturc. 

thermophone An oloctroacoustic trans- 
due(*,r, such as a teh^phono receiver, 
headphom^, or loudspeaker, in which 
the teinperatiire of a conductor is 
caused to vary in response to the cur- 
rent input, producing sotind wavoa as a 
rc^Hult of the expansion and contraction 
of the adjacent, air. Also ctillod 
thermal telephoTUi receiver. 

thermopile An apparatus for converting 
heat (lire<‘,tly into elo(itri<uil energy. It 
coiiHists of a number of thcrmojunc- 
tioiiH in series, with alternate junctions 
k<^pt hot. and cold, respectively. Ex- 
perimental units utilizing a gas flame 
have goiK^ratcd sufficient power to 
operate a radio receiver. 
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THERMOPLASTIC MATERIAL 


thermoplastic material A plajgtic mate- 
ria) thfl.t can be softened by beat and 
rebardened into a solid state by cooling. 
It may be remelted and remolded many 
times. Examples are polystyrene, cel- 
lulose nitrate, cellulose acetate, vinyl 
copolymers, metbyl-metbacrylate, etc. 

thermorelay A device for ampbfying 
small galvanometer deflections. The 
galvanometer mirror reflects an intense 
beam of light on a sensitive thermo- 
couple in such a way that slight deflec- 
tions of the beam cause relatively large 
changes in temperature at the thermo- 
j unction. A second galvanometer con- 
nected across the thermocouple shows 
deflections many times greater than 
those of the flrst galvanometer. 

thermosetting material A plastic mate- 
rial that under application of heat and 
pressure will polymerize into a hard, 
infusible product. It will not soften 
to any extent on reheating and cannot 
be remelted or remolded. Examples 
are urea aldehydes, phenol aldehydes, 
cresol aldehydes, etc. 

thermostat An automatic device for 
maintaining essentially constant tem- 
perature or detecting changes in tem- 
perature. It may utilize a bimetallic 
strip, liquid or gas-filled bellows, or any 
other temperature-sensitive arrange- 
ment to close contacts and produce the 
required correction or action. 

thermostat relay A type of temperature 
i^y that receives its operating energy 
in the form of heat conducted from 
the device being protected. It func- 
tions when temperature reaches a 
predetermined value. 

Th6venin*s electrical theorem If an 
impedance is connected between any 

two points in a circuit at which there 
exists a voltage e and an impedance Z 
initially between the points, the cur- 
rent through the added impedance Z' 
will be equal to the voltage e divided 
by the sum of Z and Z\ 

thickness vibration Vibration of a piezo- 
electric crystal in the direction of its 
thickness. 

third harmonic A sine-wave component 
having three times the fundamental 
frequency of a complex wave. 


Thomas precession The prcooHsiou of 
the spin axis of an electron duo to tho 
acceleration given to the okud.ron by 
the electric field of the iiucIouh. 

Thomson balance Kelvin balanc<^. Wil- 
liam Thomson later became 
Kelvin; hence his developments ar<» 
known by either nmne. 

Thomson coefQlcient The ratio of t.ln^ 
voltage existing between two point h 
on a metallic conductor to t-ho dif- 
ference in temperature of those points. 

Thomson effect When a eurrcuit flows 
from a wann to a cooler portion of a 
conductor, or vice versa, heat is lib(*r- 
ated or absorbed depending on tlie 
material of which the conductor is 
made. 

Thomson electromotive force ''riu*. volt- 
age that exists between two pointi^ that 
are at diffenuit temperatures in a (Con- 
ductor. Studied by William Thomson 
(Lord Kelvin), liriiish seiemtist. 

Thomson-VTluddington-Bohr law 'TIh* 
depth to which cathode electrons p(m(c- 
trate the target of an X-ray t-ulx'. is 
F*/6, in which Y is the targ(‘t.-(c|ith<Kl(* 
voltage and 6 is a (constant d(cp(md(cnt. 
on the target material and oth(cr 
factors. 

ihoriated emitter A thoriaUnl iilament, 

thoriated fil^ent A vacuum-tulx' fila- 
ment consisting of tungsten mix(xl wit h 
a small quantity of thorium to give 
improved olo(*/trou emission. 

thorium A metal that emits <‘l(x*tronH 
liberally when hcuit(c.(l. Hom(d,im<»s in- 
corporated in tungsten Iilament s of 
vacuum tubers to form a,n emitting 
layer of thorium at the surface of th(» 
filament. 

thorium series One of th<‘. primupal 
radioactive soricH Ixiginning with 
thorium. 

thorn needle A typci of soft playba(‘k 
point or phonograph luuidle. similar to 
a cactus or filx^r needle. 

fhoron The gaseous radioactivii prodiad- 
fomied by the expulsion of an alpha 
particle from thorium X. 
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THROW-OUT SPIRAL 


thread The material removed from a 
phonograph disk by the recording 
stylus during sound recording. Also 
called chip. 

three-phase current Current delivered 
through three wires, with each wire 
serving tis the return for the other two 
and with the three current components 
differing in phase suc(!ossivoly by one- 
third cycle or 120 electrical degrees. 

three-phase four-wire system An alter- 
nating-current supply system com- 
prising three conductors connected as 
in a three-phase three-wire system, 
and a fourth conductor connected to 
the neutral point of the supply, which 
may b(^ grounded. 

three-phase three-wire system An 
alternating-current supply system com- 
prising three conductors. The altcr- 
Tuitiiig voltages of successive pairs of 
conductors differ in phase by 120 
electrical degrees. 

three-pole switch An arrangement of 
three single-pole switclu^s coupled 
togotlu^r to open three circuits siinul- 
tiinoously. 

three-wire system A <lirect-<nirreni or 
single-pluise alternating-current sys- 
tem comprising thn^e conductors, one 
of which (the muitral wire) is main- 
tained at a potential midway betwoon 
th(^ pot.cntial of the <)th<^^ two. Part 
of t he’ load may be connected between 
the onto conduc.tors, the remainder 
lading divided as evenly as poHHi])le into 
two parts, each of which is connected 
beiweem t.h<^ ruuitral and an outer 
con<lu<‘.t()r. IVo volbigcs are avail- 
al)lo, on(^ lading twie.(^ the other. 



FREQUENCY IN CYCLES 

Hireslxold of audibility for average buman 
ear. Shaded region is area of hearing. 

threshold of feeling The loudness level 
at which sound at a particular fre- 
quency can barely be felt. 

threshold of hearing The threshold of 
audibility. 

throat That end of a horn having the 
smaller cross-sectional area. 



Throat iniorophono in use by aviator. 


threshold Th<^ point at whii'h an <‘.ffect 
is first pro<luc<‘(l, obs<‘rvabl<^, or other- 
wise indicated. 

threshold frequency Th(i fre(iu<ui(‘.y at 
which th<5 quantiim cm^rgy is just 
suflicient to r(d(«ise photoehuitrons 
from a giv(ui surface. Also called 
critical frequency. 

threshold of audibility The loudness 
level at whi(^h sound at a particular 
frc<iuency i^an barely bo heard. Also 
called threshold of hearing. 


throat microphone A contact micro- 
phone that is strapped to the throat of 
a Hp(^akor and to throat vibra- 

tions directly rather than to the sound 
waves they produce. 

throwing power A measure of the adapt- 
ability of an electrolytic solution to 
deposit metals uniformly on a cathode 
of irregular shape during electroplating. 

throw*-out spiral A l)lank spiral groove 
of large pitch at the end of a phono- 
graph record, provided to actuate the 
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THUMP 


record-dianging mechanism of an 
automatic record changer. 

thump The noise heard in a receiver 
connected to a telephone circuit on 
which a direct-current telegraph chan- 
nel is superposed, caused by the tele- 
graph currents. 

Thtiry regulator An automatic voltage 
relator in which the controlling shaft 
of the field rheostat is rotated in either 
direction by a pair of solenoids oper- 
ating pawls acting on a ratchet wheel 
mounted on the shaft. The solenoids 
are so actuated by the generator out- 
put voltage that this voltage is main- 
tained essentially constant despite 
variations in load. 

Qiyratron A hot-cathode gas-discharge 
tube in which one or more electrodes 
are employed to control electro- 
statically (with grids) the starting of 
the unidirectional current flow. Used 
as controlled rectifiers to supply vari- 
able direct voltage or current from an 
alternating-current source, as inverters 
to supply alternating-current power 
from a direct-current supply, as fre- 
quency changers, and as contractors 
for electronic switches that close a 
circuit for a definite number of cycles 
in welding. 

thyratron inverter An inverter circuit 
employing thyratron tubes to convert 
direct-current power to alternating- 
current power. 

thyratron stroboscope A special thyra- 
tron tube used to provide intense 
flashes of light suddenly and periodi- 
cally by discharging a capacitor across 
the tube at intervals controlled by the 
grid voltage. Used as a stroboscope 
for study of moving objects and meas- 
urement of their frequency or speed. 

Th^te A silicon-carbide ceramic mate- 
rial having nonlinear resistance char- 
acteristics. Above a critical voltage, 
^e resistance falls considerably. Used 
in lightning arresters, for protective 
and stabilizing purposes in electronic 
circuits, for control purposes, and for 
voltage dividers in which division of 
voltage is to be independent of load 
current. 



Tickler coil in regonorative detector u&od ha 
high-frequency receiver. 


tickler A small coil connected in series 
with the plate circuit of a vacuum tube 
and inductively coupled to a grid- 
circuit coil for the purpose of providing 
feedback. Used chiefly in regenera- 
tive detector circuits. 


tie-down point One of the frequencies 
at which a radio receiver is aligned. 
For the broadcast band, the tie- 
down points are usually 600 and 1,400 
kilocycles. 


tie point An insulated terminal to 
which two or more wires may bo 
anchored for support. 

tier array An array of antemia ele- 
ments, one above the other. 

tie wire A wire used to connect a num- 
ber of terminals. 


tight coupling 
Closest possible 
coupling between 
two radio-fre- 
quency circuits 
under given con- 
ditions, permitting 
minimum mag- 
netic leakage. 

tilting 1. The for- 
ward inclination of 
the wave front of 
radio waves travcl- 
ing along the 
ground. Its value 
depends on the 
electrical con- 
stants of the 



KxaiuploB of tight- 
coupling lUtitllodH. 


a 

a moving 


ground. 2. Changing the angle of 
television camera to follow 
object being televised. 
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TIRRILL REGULATOR 


time constant The time required for an 
exponential quantity to change by an 
amount equal to 0.632 times the total 
change that will occur. In a capaei- 
tor-resistor circuit, it is the number of 
seconds required for the capacitor to 
roach 63.2 per cent of its full charge 
after a voltage is applied. In an 
inductor-resistor circuit, it is the num- 
ber of seconds required for the current 
to reach 63.2 per cent of its final value. 
The time constant of an inductor 
having an inductance L in honrys ^d 
resistance R in ohms is L//i. The time 
constant of a capacitor having a 
(‘.apacitance C in farads in series with 
a resistance R in ohms is RC. 


^Currenf f/troistf/i /nefuefor 


''O k»I M Tim#-— 

T V<i/*nite or^ss capaclfor 


I h'/naf 
\ copncit»r 
■ \v0lfa3e 


§ I /I Q63Envfl» | volfoqe 

'••-r/me t:onitont‘ 

'I'inioi constant ourvoB for an inductor (above) 
and a capacitor (below). 


time-delay circuit A <*.ircuit that delays 
the transmission of an impulse a 
dolinito desired period of time. 

time-delay relay A relay in which there 
is an appro<‘.inblo interval of time 
between energizing of the coil and 
movement of the ariuaturc or botwotm 
deenergizing of .the coil and movement 
of the armature, hlxamples ani (luick- 
acting relays, slow-acting relays, and 
slow-reUnise relays. 

time lag The interval of time between 
application of any for(*.c and full 
attainment of the resultant effect. 

time phase Uca<*.hiug corresponding 
peak values at the same instants of 
time, though not neeessarily at the 
same points in space. 

time quadrature Differing by a time 
inUTval corresponding to ono-fourth 
the time of one cycle of the frequency 
in <iuestion. 

timer A special clock mechanism or 
motor-operated (Utvicc used to perform 
swlt(‘bing operations at predetermined 
intervals of time, 


time signals Time-controlled radio sig- 
nals broadcast at regular intervals 
each day on a number of different 
frequencies by government-operated 
radio stations. 


time switch A clock-controlled switch 
used to open or close a circuit at one 
or more predetermined times. 

timing axls oscillator An oscillator 
circuit that generates a saw-tooth 
voltage for the horizontal deflecting 
plates or horizontal deflecting coils 
of a cathode-ray tube, an oscilloscope, 
or other instrument. It makes the 
spot on the screen retrace its path 
many times per second so as to produce 
a stationary image. 

tinned wire Copper wire that has been 
coated during manufacture with a 
layer of tin or solder to prevent 
corrosion and simplify soldering of 
connections. 

tinsel cord A highly flexible cord used 
for headphone leads, test leads, etc.> 
in which the conductors are strips of 
thin metal, foil, or tinsel wound 
around a strong but flexible central 
cord. 

tip The contacting part at the end of a 
telophonc-type plug. 


tip jack A small 
singlo-hole jack 
into which fits a T 1 
single-pin contact 
plug. Also called 
j)U'p jack. 

Tiirill regulator An 

automatic voltage ^3 

regulator in which pn 

a vi)>ratiiig-con- ^ 

tact device short- Tip jacks, 

circuits the shunt 

rheostat of a generator intermittently m 
accordance with the actions of relays 
responsive to the voltage being regu- 
lated, so as to maintain constant output 
voltage during load variations. In 
effect, it varies the average value of Md 
re^tance by varying the interval of 
time that ^.his resistance is short- 
circuited. 
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T-M 


t-m Abbreviation for time modulation 
(pul^toe modulation). Same ab- 
breviation used for noun and adjective. 

TM wave A transverse magnetic wave, 
one of the two classes of waves that 
can be sent through wave guides. A 
TM wave possesses longitudinal elec- 
tric force, with the magnetic vector 
everywhere perpendicular to the direc- 
tion of wave propagation. Subscript 
nximerals have the same significance 
as for TE waves. TM waves are 
also called E waves. Thus, TAf o.i 
and Ez. i waves are identical. 


T 


network A network composed of 
three impedance branches connected 
in star, so that one 


end of each branch 
is connected to a 
common point, 
while the three re- 
maining ends are 
connected to an 



T network. 



Simple tono-oontrol Bwitch tw uh4mI in the 
output stugo of a rtulio receiver. 


secure a proportion of bass to trobhi 
that is pleasing to a particular list(Micr. 
In effect, a tone control attenuates 
either low or high audio frc(iuenci<^s a 
controllable amount to cliangc the 
over-all frequency response. 

tone generator Any device for providing 
an audio-frcquoncy current suitable 
for signaling purposes or for testing 
audio-frequency equipment. 


input terminal, an output terminal, and 
a common input and output terminal, 
respectively. 

Toepler-Holtz machine A type of static 
machine used for charging Leyden 
jars and producing sparlb, consisting 
of fixed and rotating ^(ass dipVf s f bearing 
pieces of tin foil. There are two sets of 
brushes and the usual collector. 

toggle switch Any 
small switch that is 
operated by manip- 
ulation of a project- 
ing lever. 

toll line A telephone 
line or channel be- 
tween two central 
offices ia different Toggle Bwitok. 
exchanges. 



tone-modulated waves Waves obtaim‘<l 
by modulating continuous wavers at a 
smgle audio frequency in a stib- 
stantially periodic manner. 

tone wheel A rotating apparatus used 
in radiotelegraphy for <w)nverting in- 
coming contiimous wav(%8 t-o audio- 
frequency boats that can be n'lproduccd 
as audible sounds. A high-Hpc(‘d 
interrupter, consisting of a contact 
brush pressing jigainst a wh<»(d having 
many fine tooth separated by insulat 
ing material, is driven at suc.h spw^d 
that the frequency of the interruptions 
differs slightly from that of the inconi- 
mg radio waves, producing reepured 
beat frequency, 

top cap A vacuum-tube i-ctmiinal \i\ tlut 
form of a metal cap positioiKnl at. tlu^ 
top of the tube and coimect(‘d to one 


tone 1. A musical sound. 2. An au- 
(hble note produced by the fiow of 
single-frequency alternating current 
through headphones or a loudspeaker. 

3. The quality or general character 
of a reproduced radio program as it 
affects the human ear. 

tone control A control sometimes 
provided in a radio receiver and audio- 
frequency apparatus to permit chang- 
ing the frequency response so as to 
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of the electrodes, xisually th(> (‘oiitroi 
grid. 




Devdopxnent of toroid cavity roHonat<»r» i>y 
oatting holes in a two-plaic capacitor anti 
placing singlo-turn coils around tho OiigOM. 


TRANSCRIBE 


toroid A doiighiiut-shaped coil, such 
as that formed by bringing together 
the ends of a coil spring. 

torsiometer An instrument for measur- 
ing the amount of power being trans- 
mitted by a rotating shaft. Electrical 
versions depend on observation of the 
very small twisting of the shaft, 
proportional to the load on the shaft, 
or on twisting of components of a cou- 
pling device inserted between sections 
of the shaft. 



third between their junction and the 
other line). 

tracer A thread of contrasting color 
woven into the insulation of a wire for 
identification purposes. 


torsion galvanometer A galvanometer 
in which the force between the fixed 
and moving systems is measured by 
the angle through which the supporting 
head of the moving system must bo 
rotated to bring the moving system 
bixek to its zero position. 

torsion pendulum A pendulum weight 
suspended by a win^. Thes wire and 
pendulum rotates due to torsion (twist- 
ing) of the wire. 

torsion-string galvanometer A sensitive 
galvanometer in which the moving 
system is suspended by two parallel 
fibers that tend to twist arotind each 
other. 

total luminous flux ’’.rhe total light omit- 
ted by a light s<mrcc in all directions. 

tourmaline A strongly piezocloctrio 
natural crystal. 

tower A tall metal struc.ture used as a 
transmitting ani.enna, or U8e<l with 
another smdi strucUiro to support a 
transmitting antenna wire. 

tower radiator A tall metal structure 
iiwid iis a tranrttnit.ting antenna. 

Townsend characteristic Tlie current- 
voltage characteristic curve for a 
phototube at constant illumination and 
at voltages below the glow potential. 

Townsend discharge An electrical dis- 
charge in a gas at moderate pressure 
(abov<^ about O.t millimeter of mer- 
cury). Tt is fn*.(>! of spac.e charges. 
>Sometim(^s callcul corona diachirge. 


tracking 1. The condition in which all 
tuned circuits in a receiver accurately 
follow the frequency indicated by the 
tuning dial over the entire tuning 
range. 2. The condition in which 
phonograph pickup stylus follows the 
record grooves without jumping out 
into adjacent grooves. 

traffic Messages handled by communi- 
cation stations or by amateur stations. 

transadmittance The alternating com- 
ponent of the current at one electrode 
divided by the alternating component 
of the voltage at another electrode, aU 
other electrode voltages being main- 
tained constant. 

transceiver A combination of radio 
transmitting and receiving equipment 
in a single housing, generally for port- 
able or mobile applications. Some or 
all of the vacuum-tube stages and 
other circuit components arc used for 
both transmitting and receiving, by 
employment of suitable switching 
arrangements. 

transconductance The amplificatior 
factor of a vacuum tube divided by the 
alternating-current plate resistance. 
Moro generally, it is the inphase com- 
ponent of the alternating current of one 
electrode divided by the alternating 
voltage of another electrode, all other 
electrode voltages being maintained 
constant. The control grid-plate 
transconductancc is ordinarily tho 
most important, and is commonly 
underst-ood to be intended when either 
of these tontis is used. Also called 
itmiual cmductance. 


T pad A pad made*, up of resistance ele- 
ments arranged as a T mstwork (two 
nwistors instsrt^’sd in one line, with a 


transcribe To record, as to record a 
radio program by moans of electrical 
transcription for future rebroadoasting. 
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TRANSCRIPTION 


(xanscription An 
electrical tran- 
scription, such as 
a high-fidelity 
33 revolution- 
per-minute re- 
cord containing 
part or all of a 
radio program. 

It may be either 
an instantaneous recording disk or a 
pressing. 

transducer A device by means of which 
energy may flow from one or more 
transmission systems to one or more 
other transmission systems. The en- 
ergy may be of any form, such as elec- 
trical, mechanical, or acoustical. A 
passive transducer contains no source 
of power, while an active transducer 
contains one or more sources of power. 
A loudspeaker is a transducer that 
changes electrical energy into acous- 
tical energy. A phonograph pickup 
is a transducer that changes mechanical 
energy into electrical energy. 

transducing piezoid A piezoid (finished 
crystal blank) used as a transducer 
rather than as a resonator or oscillator. 

transfer admittance The complex ratio, 
with respect to two pairs of terminals 
of an electrical transducer at a specified 
frequency, of the current at the second 
pair of terminals to the electromotive 
force applied between the first pair of 
terminals, all pairs of terminals being 
terminated in any specified manner. 

transfer characteristic The relation be- 
tween the voltage of one electrode and 
the current to another electrode, all 
other voltages being maintained con- 
stant. Usually shown by a graph. 

transfer constant For an electric trans- 
ducer (energy-transferring device), the 
arithmetic mean of the natural loga- 
rithm of the ratio of input to output 
voltages and the natural logarithm of 
the ratio of input to output currents 
when the transducer is terminated in 
its image impedances. For a sym- 
metrical transducer, the transfer con- 
stant is the same as the propagation 
constant.^ The real part of the transfer 
constant is the image attenuation con- 


stant, and the imaginary part is tlio 
image phase constant. 

transfer factor The transfer ratio. 

transfer impedance In connection with 
any two pairs of terminals of a net- 
work, the ratio of the voltage applied 
at one pair of terminals to the ntsultant 
current at the other pair of terminals, 
when all terminals are terminated in 
any specified manner. 

transfer ratio The ratio, with respe(*it to 
two points in a wave, of the displace- 
ment at the second point to that at the 
first point. It is expressed ns a vector 
involving both amplitude and phase 
angle. The magnitude of this v<M‘t(>r 
is called the attenuation ratio. Also 
called propagation Jaclorj propagation 
ratioj or iramfer factor. 

transformation period The time re- 
quired for the activity of a ra(li<>activo 
substance to decay to half its value, 

transformer An electric device, without 
continuously moving parts, trhat trans- 
fers electric energy from on<^ or more 
circuits to ono or more circuits by 
electromagnetic induction without 
change in frequency but usually mih 
changed values of voltiige and cuirnmt. 

trwsformer oil A high-quality insulat- 
ing oil in which windings of largo power 
transformers are soniotimcH iininorHcd 
to provide high diohuitric stnuigth, 
high insulation resistanco, high flash 
point, freedom from moisture, and 
freedom from oxidization. 

transformer kiosk A small abovegrouml 
chamber used for large f-ransfornu^rs 
in power systems. 

transient A temporary com])onent of 
current existing wheti a (circuit is 
adjusting itself to a now loa<l or n<^w 
source volbigo. 

transient oscillation A momentary os- 
cillation occurring in a circuit during 
switching. 

transient phenomena lljipidly (iianging 
actions occurring in a cinuat during the 
interval between closing of a swit(ii 
and settling to stcady-siatt^ comlitious, 





TRANSMIHER 


or any other temporary actions occur- 
ring after some change in a circuit. 



transition factor The ratio of the load 
current that would be delivered by a 
particular generator to a particular 
load without matching to the load cur- 
rent obtained when generator and load 
impedanc<!B are matched. Also called 
mismatching factor or reflection factor, 

transition frequency In sound record- 
ing, the frequency at which a change- 
over occurs from constant-amplitude 
recording (at higher audio frequencies) 
to constant-velocity recording (at 
lower audio frequencies). 

transition point A point at which the 
conshints of a circuit change in such a 
way as to cause reflection of a wave 
being propagated along the circuit. 

transitron oscillator A vacuum-tube os- 
cillator xisiiig a resistor and capacitor 
in its hicdback circuit, and capable 
of generating audio frequencies or 
serving as a frequency-selective 
amplilier. 

transit time The time required for an 
chnitron to travel from one cdectrode 
to another in a vacuum tube. 

translucent Partly tnmsparent, permit- 
ting some passage of light y<‘.t not 
providing clear visibility. 

transmission 1. The transfer of electric 
power from one location to another 
over conductors. 2. Dispatching of a 
signal, message, or other form of intol- 
lig(m<*.e l)y immiB of wire or hkHo- 
telography, telephony, or facsimile. 

transmission gain A genc^ral t<^rm \ised 
to indicate an ine.rease in the power of 
a signal during transmission froim one 
poitit to anotiior. Transmission gain 
is generally obtained with vacuum- 
tube ainplificirs and is usually cxpresstul 
ill dec.ibols. 

transmission level 'The ratio of the sig- 
nal power at any point in a trans- 
mission system to the signal power at 
some point in the system chosen as a 
reference point, usually expressed in 
decibels. 


Twisted-pair transmissioxx lino. 

transmission line A set of conductors 
used to transfer signal energy from 
one location to another, or to transmit 
current over long distances for power 
purposes. 

transmission loss A general term, fre- 
quently abbreviated as simply loss, 
used to denote a decrease in power 
during transmission from one point 
to another. It is usually expressed in 
decibels. Transmission loss may be 
used as a synonym for insertion loss 
when the terminating impedance is 
specified. 

transmission plane The plane of vibra- 
tion of polarized light that will 
pass through a Nicol prism or other 
polarizer. 

transmission unit An early signal level 
unit now known as the deoibd. 

transmittance The fraction of radiant 
energy entering a layer of a medium 
which reaches its further boundary. 

transmitter 1. The equipment used for 
generating and ampUfymg a radio-fre- 
quency signal, modulating this carrier 
signal with intelligence, and radiat- 
ing the modulated radio-frequency 
carrier into space as radio waves. 2. 
In telephony, the carbon microphone 
that converts sound waves into audio- 
frequency signals. 3. The generator 
unit of a synchro system. It is a 
larger and higher wattage unit than 
the indicator, and its rotor is geared to 
or otherwise linked with some sort of 
nuH'.hanical oqxiipment. Also called 
selsi/n generator or synchro-generator. 
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TRANSMITTING STATION 



Main aeotioui of a broadoaat trananiitter. 


nating voltage ia appli<Hl to another 
circuit. 

transrectification characteristic A graph 
obtained by plotting the dirw^t voltage 
values for one eleetnxh’i of a vacuum 
tube as abscissas against, t.ho average 
current values in the einniit of that, 
electrode tis ordinates, for various 
values of alternating voltages apj)li<‘d 
to another cl(u*,trode as a parameter. 
The alteniatiJig v<>lt,ag<‘ is ludd <M>n- 
stant for each eurv<i. 


transrectification factor ''rhe C!hang(» in 
the average current of an el(‘etr<>d<i 
divided by the change in tlu^ ainplitudtv 
of the alternating sinusoidal voltage 
applied to anotluT cleetrod(». ''riu' 
direct voltagcis of theses aud oth<‘r el(‘e- 
trodoB are inaintaiiuHl (u>UHt.ant. 


Tranamitting pentode tube (type 803). 

trans^tting station The location at 
which the transmitter, transmitting 
antenna, and associated transmitting 
equipment of a radio system are 
grouped. 

transmutation Changing one chemical 
element into another. 



Transposition blocks. 


transposition Interchanging the rela- 
tive positions of wires to neutralise the 
effects of induction to or from other 
circuits or, in two-wire parallel leadins 
for an antenna, to minimize radiation 
from the leadin during transmission 
and to minimize interference pickup 
by the leadin during reception. 

transrectification Rectification that 
occurs in one circuit when an alter- 


transrectifier A d(‘.vi(u% ordiiuirily a 
vacuum tube, in which rc'clilication 
occurs in one ekud-rode circuit wh<*u an 
alternating voliagi^ is applii'd to 
an()th(^r (deetrode. 

transverse electric wave Any \vav<» wit h 
the electric vector overywlu^rc* p<Tpt*n- 
dicular to the direction of \vav<‘ i)ropa- 
gation. Abbreviattul TK wav(‘. 

transverse electromagnetic wave An 

electromagnetic, wave in which both 
electric and magnetic displaciuncntn 
are transverse to tint din‘<*tion of 
propagation. 

transverse launching device A devitM* 
for launching // waves from n coaxial 
cable into a c.ireulnr wav<* gui«i<^ Kor 



TransvorHti dovicu for liiunchiiiK an //o,i wave 
in a oirciiliir wave guide. Six win‘H into 
Hcctor-Hhapod loop aiitoiuuw riidiato a 
oharaotcriHtic of UiIh wav<‘. 'Hu* UtwH indi. 
eating the loops are drawn in varying 
thickuofiMOH, 









TRIGGER CIRCUn 


Hti,i waves it consists of a number of 
wires bent into sector shape to form 
loop antennas connected in parallel. 
These are mounted in the center of the 
guide, with the transmissiori line run- 
ning to them through a hole in the wall 
of the guide. 

transverse magnetic wave Any wave 
with the magnetic vector everywhere 
perpendicular to the direction of wave 
propagation. Abbreviated TM wave. 

transverse plate A plate of metal or 
highly resistant material, used to close 
the end of a wave guide or used as an 
adjustable piston inside the guide. 
When of metal, a transverse plate is an 
almost perfect reflector of electro- 
magnetic waves. When of carbon or 
of glass with a sputtering of nictal on 
one side, it gives partial reflection. 


transverse wave A 
wave in which the 
direction of dis- 
placement at each 
point of the medi- 
um is perpendicu- 
lar to the direction 
of propagation. 
When the displace- 
m e n t makes 



Vortical pUiioB for an 
antonna. 


an acute angle with the dirciction of 
propagation, the wave is <*.onsidorod to 
have both longitudinal and transverse 
components. 


trautonium An elccstronic musical in- 
strument in which audio-frequency 
currents are generated in an oscillator 
circuit employing a noon tube con- 
trolled by a variable resistance. 


traveling wave A wave traveling in one 
direction. 


treble The higher audio frequencies, 

trf Abbreviation for tuned radio fre- 
quency. 

triangulation Determination of the posi- 
tion of a ship or aircraft by obtaining 
bearings of the moving object with 
reference to two lixed radio stations 
a known distance apart. This gives 
the values of one side and all angles of 
a triangle, from which the position can 
be computed. 


triboelectric Pertaining to electricity 
generated by friction. 

trickle charge A continuous charge of a 
storage battery at a low rate approxi- 
mately equal to the internal losses and 
suitable for maintaining the battery 
in a fully charged condition. This 
term is also applied to very low rates 
of charge capable of restoring inter- 
mittent disclmrges of small amount in 
addition to compensating for internal 
losses. 



Triokle chargor using a Tungar rectifier tube. 
The cord at the left goes to an a^-o power line, 
and the clips at the right are placed on the 
terminals of the storage battery to be charged. 

trickle charger A device designed to 
charge a storage battery at a low rate 
continuously to keep it fully charged. 

triclinic A crystal structure having three 
unequal axes intersecting at angles, 
not more than two of which are equal 
and not more than one of which is 90 
dogrccH. 

trigger action Initiation of main current 
flow instantaneously by a weak con- 
trolling impiilHC in a device. 

trigger circuit 1. A circuit in which one 
or more cuirrcrits or voltages change 
abruptly from one stable value to an- 
other at a critical value of some voltage 
or msistance in the circuit and change 
abruptly back to the original values at 
a different critical value of the con- 
trolling voltiige or resistance. 2. A 
vacuum-tube circuit consisting of one 
or more scaling couples, each of which 
produces one output pulse for each 
two input pulses. The tubes are fired 
alternately by the input pulses. Used 
in scaling circuits for counting pulse 
rates higher than can be handled by 
mechanical recorders. 
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TRIMMER CAPACITOR 



Trimmer capacitor. 


trimmer capacitor A small variable 
capacitor used in timing circuits of 
radio receivers and other equipment 
to adjust capacitance values during 
alignment so that all circuits can be 
tuned accurately by a single control. 

triode A three-electibde vacuum tube 
containing an anode, a cathode, and a 
control electrode. 



triode-pentode A vacuum tube having 
a triode and a pentode in the Haiiie 
envelope. 

trip coil An electromagnet having a 
moving armature arranged to t.rip a 
circuit breaker or other protcH^tivo 
device and thereby open a cirniit 
under abnormal conditions. 


triplex system A tologniph system in 
which two messages in one direction 
and one message in the other direction 
can be sent simultaneously oyt*.r a 
single circuit. 

tripping device Any mcchanieal or 



Bigh-power triode, used as power output tube 
in 60-kilowatt and larger transmittere. Num- 
bered parts are: 1. Filament posts; 2, Ex- 
haust-tube protective cap; 3. Metal exhaust 
tube; 4. Filament lead seal (metal-to-glass) ; 

6. Grid terminal; 6. Entrant metal header; 

7. Grid seal (metal-to-glass) ; 8. Corona ring; 
9. Filament terminal blocks; 10. Filament 
support rods; 11. Hard-gloss bulb; 12. Grid 
support rods; 13. Anode seal (metal-to-glass); 
14. Filament heat shidd; 16. Electrostatic 
shield; 16. Anode flange; 17. Anode (H-inoh 
thick copper) ; 18. Grid welded to supports; 
19. Tie wires for self-supporting filament 
assembly; 20. Filament strands; 21. Fila- 
ment tie. 


electromagnetic device iiHcd to bring 
a circuit breaker or starter to itn off or 
open position either wh(ui certain 
abnormal electrical coAditioiiH oc<mr 
or when a catch is actuated manually. 

tristimuluB colorimeter An instrument 
that measures a color stimuluH in l.(^rrnH 
of three selected stimuli calle<l priinn- 
ri^. The ideal sourc(viiltcr-photo<»le(*« 
trie cell combination for a photoehvtric^ 
tristimulus colorimeter is speetrallv 
equivalent to the 193X 101 sUndarll 
observer for colorimetry, in combina- 
tion with an appropriates light sou rets. 

tristimultis colorimetry Mcasurenumt 
and comparison of colors by nuvans of 
three or more filter combinationH of 
such spectral character that they duplio 
cate the standard lOl observer for col- 
orimetry. The filters transmit ImwkIh 
having a wide wavelength range. T\u\ 
application of photoohwtric cells to the 
method now permits direct and rapid 
measurements. 

tristunulus designation Spe(‘.ifical.i(>n of 
the amounts of the three priiiiary 
stimuli required to produ(!(» a color 
match for an unknown color. 

tri-tet oscillator A cryHt.al-t*.ontroll(*d 
vacuum-tube oscillator circuit in which 
the crystal circuit is isohUed from tl»e 
output circuit through use of the sen^en 



TUBE OF MAGNETIC INDUaiON 


grid electrode as the oscillator anode. 

Used for multiband operation because 
it generates strong harmonics of the 
crystal frequency. 

tritium The hydrogen isotope having an 
atomic weight or mass of 3. It is one 
type of heavy hydrogen. 

troposphere That part of the earth^s 
atmosphere occupying a space above 
the surface of the earth up to a height 
of about 6 miles (10 kilometers) in 
whi(‘.h temperatiiro generally decreases 
with altitude, clouds form, and con- 
vection is a(‘.tive. 

tropospheric wave A radio wave that is 
propagated by reflection from a region 
of abrupt change in dielectric constant 
in the troposphere. 

true bearing A bearing given in relation 
to t.rue geographic north. A magnetic 
bearing is given in relation to the 
magnetic north, wliile a ndative bear- 
ing is given in ndation to the lubber 
lino or other axis of an aircraft or 
vessel, 

true ohm The actual value of the prac- 
tical unit of resistance. It is equal to 
10* absolute electromagnetic units. 

The ititernational ohm is equal to 
about 1,00052 true ohms, because 
standards of resistance can be made 
only approximatidy e(iual to the tnie 
value. 

true power Th<^ averages value of power 
consumed by a circuit <luring one com- 
plete cycle of alU^rnating current. Also 
<^alKHl arUiHi power, actual poiovr, or 
simply power, ami nuuisured in watts. 

trunk A telephone line or chaim(d bo- 
tw(Mm two central ofliees or switching 
devices, \is<*<l to provide Ud<q)hone con- 
mictions l)Ot.w<ien subscrilxirs generally. 

trunk hunting T'hc automatic move- 
ment of a conta<‘-t arm in a sedeetor 
until it niaches a conttwit of an idle 
telephone liiui or circuit. 

trunnion A cylindrical support for a 
b(iaring, us(id in some crysUl phono- 
graph picikups. 

tube 1. A vacuum tube, so named be- 
caiiBO of its oftcntimcis tulxi-shaped 
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Standard tube baso-pin numbering arrange- 
ment. 

glass or metal envelope. 2. A hollow 
cylindrical piece of porcelain, usually 
unglazed, having a head or shoulder at 
one end. It is inserted in a hole drilled 
through a wall, floor, ceiling, joist, stud, 
etc., and electric wires are run through 
the tube. 

tube coefficients The constants that 
describe the characteristics of a thermi- 
onic vacuum tube, such as amplifica- 
tion factor, mutxial conductance, and 
altomating-current plate resistance. 

tube counter A tubular form of ion 
counter. 

tube electrometer A thermionic vacuum 
tube adapted for use as an electrometer 
for measuring electrostatic charges. 

tube heating time In a mercury-vapor 
tube, the time required for the coolest 
portion of the tube to reach operating 
tomporaturo. 

tube noise Noise originating in a vac- 
uum tiibo, such as that due to shot 
(Effect and thermal agitation, 

tube of magnetic induction A magnetic 
circuit of tubular form having the same 
magnetic flux through all cross-soctions. 


Tube Bbields, 





TUBE TESTER 


tube tester A test instniment designed 
to indicate^ the condition of vacuum 
tubes used in electronic equipment. 



Combination emission-type tube tester end 
set tester. 

tube voltage drop In a vacuum tube, 
the potential difference between anode 
and cathode. 

tube voltmeter A voltage-measuring 
instrument utilizing the characteristics 
of a vacuum tube for measuring voltages 
with minimum effect on the circuit to 
which the instrument is connected. 
Also called vacuu7nr4ube voltmeter, 

tubular capacitor A paper or electrolytic 
capacitor having the form of a cylinder, 
with leads usually projecting axially 
from the ends. The capacitor plates 
are long strips of metal foil separated 
l3y insulating strips, all rolled together 
into a compact tubular shape. 


tuned-filter oscillator A vacuum-tube 
oscillator employing a tuned filter. 

tuned grid-tuned plate oscillator A 
vacuum-tube oscillator having parallel 
resonant circuits in both grid and plate 
circuits, with both circuit^j tuned to the 
radio frequency it is desired to gen- 
erate. The feedbacik essential ^for 
maintenance of oscillation is obttuned 
by the plate-grid intorolecitrode capaci- 
tance of the tube. 



Examples of tiinwl grid-t.unod plato-oHoillator 
circuit H. 



Timed-grid oscillator circuit, (left) aiul tiinoci 
plato oscillator circuit (right). 


tuned radio-frequency amplifier An atn- 
plifier employing vatuuiin tubes and 
tuned circuits for the i)urpoHos of 
amplifying radio-fretpieney tmt^rgy. 


tuned totenna An antenna designed to 
provide resonance at the desired oper- 
ating frequency by means of its ovm 
inductance and capacitance. 


tuned circuit A coil- 
capacitor circuit 
that can be preset 
or adjusted to 
resonance at a de- 
sired frequency. 

tuned filter A 
parallel resonant 
circuit, a series 



Tuned circuit serving 
as the tank circuit in 


resonant circuit, or ® tuned grid-induo- 
any other arrange- osoiUator. 

ment used either to attenuate or to pass 
signals at the resonant frequency. 


tuned radio-frequency receiver A radio 
receiver consisting of a nuinlwr of 
vacuum-tube anipli(i(kr stages that are 
tuned to resonances at the carri(sr fre- 
quency of the desired signal Isy a gang 
vamble tunmg capacitor. 'I'lle ampli- 
fied signals at the original carricsr 
frequency are fed dinsetly into thes 
detector for domodulat.ion, and the re- 
smhng audio-frequency signals are am- 
plified by an audio-freciuency amplifitsr 
and reproduced by a loudspeaker. 

tuned radio-frequency transformer A 
traMormcr used for coupling two 
radio-frequency amplifier siagoH. 

tuned reed frequency meter A vibrat- 
mg-reed instrument for tneasuring th<% 
frequency of an alternating current. 
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TUNGSTEN FILAMENT 


tuned relay A relay having mechanical 
or other resonating arrangements that 
limit response to currents at one par- 
ticular frequency. 

tuned resonating cavity A resonating 
cavity half a wavelength long or some 
multiple of a half wavelength, used in 
(sonnection with a wave guide to pro- 
duce a resultant wave whose amplitude 
in the cavity greatly exceeds that of 
the wave in the guide. For reception 
of waves, a detecting grating can be 
placed at the point of maximum ampli- 
tude in the cavity, to convert the 
energy to a form suitable for amplifi.- 
cation in a telephone or television 
circuit. A tuned cavity is a non- 
H^flecting tomunation for a guide. 


oiAPHRMM orreertNo »isTor« 

CmWAVB 



TnmHl Kwonating oavity viHod an nonroflactlng 
t<»r»»natioa for «yUu<lrloal wave guido. 
CryHtal dc^tootoni in the <lotocting grating 
cemvert tho onorgy of the oavity into URofxil 
form. A «ro8H-H«ctl<»n vi<»w of tho grating is 
Hhown below. 

tuned transformer A tranHformer whose 
aHHO<jiale<l (uretdt eUnuents arc adjusted 
U\ be resonant at tins fre(iuencsy of tho 
alUsrnating curnsnt supplied to tho 
primary, tlusnsby causitig tho stscondary 
voltage to build up to higher values 
than would otherwises be obtained. 

tuner 1. A unit containing only the 
radio-fr<s(iu(sn<sy ainplifior and detector 
Htag(ss of a r(sc<iivcsr, used chiefly for 
fe(s<ling ril<lio programs into the audio- 
fr(‘(ni<sn<sy ainplilier of a public-address 
or otlKsr soiukI systom. 2. That por- 
tion of a r(s<seiver whicsli contoins the 
circiuits that are tuned to resonance 
at the r<s(s(siv(5d signal frequency. 3. 
Any (levic<s for adjusting a resonant cir- 
<‘uit to a particular frecpiency. 

Tungar rectifier A vacuunx-tuho recti fksr 
cirtsuii employing a Tungar tube. 

Tungar tube A phanotron (hot-cathode 
gas-disolxarge rectifier tube) having e 


heated filament serving 
as cathode and a graph- 
ite disk serving as 
anode in an argon-filled 
bulb at a low pressure. 

Used chiefly in battery 
chargers. 

Tungar tubes. 

tungsten A pure metal 
used for filaments and other electrodes 
of vacuum tubes, for the target in X-ray 
tubes, for electrodes of spark gaps, and 
for contacts of relays. 



tungsten filament A filament used in 
incandescent lamps and in thermionic 
vacuum tubes and other tubes requir- 
ing an incandescent cathode. It is 
generally made by drawing tungsten 
metal into wire with dies. The fusing 
point of the tungsten is about 1700® 
centigrade. Smaller tungsten fila- 
ments are operated in a vacuum, 
while those for larger lamps are used 
in an inert gas at about ordinary 
atmospheric pressure. 


JHAFT OF 

OAN8 TUNING CAMOTON 



PIOJNGCR/ 
MOVES ^ 
THROUGH 
SLOT IN 
ROCKER 


*^^METAL 

GEAR a FINGER 




Kxamplea of moohanioal autoiuati tuning 
systems. 
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TUNING 


timing 1. Adjusting the inductance or 
capacitance in a coil-capacitor circuit 
to obtain resonance at a desired fre- 
quency. 2. Adjusting all tuning cir- 
cuits in a radio receiver or transmitter 
simultaneously for optimum perform- 
ance at a desired frequency. 

tuning capacitor A variable capacitor 
used to adjust the natural frequency 
of an oscillatory or resonant circuit. 

tuning circuit A circuit containing in- 
ductance and capacitance, either or 
both of which may be adjusted to make 
the circuit responsive to a particular 
frequency. 

tuning coil A variable inductor used to 
adjust the natural frequency of an 
oscillatory or resonant circuit. 

tuning control The control knob that 
adjusts all tuned circuits of a receiver 
simultaneously for reception of a 
desired sound or television program. 


tuning eye Popular name for a cathode- 
ray tuning indicator. 



Tuning fork with eleotrioal driving coil. 


tuning fork A two-pronged hard steel 
device that vibrates at a definite nat- 
ural frequency when struck or when 
set in motion by electromagnetic 
means. Used in some electronic equip- 
ment as an accurately controllable 
source of signals because its vibrations 
can be transformed readily into audio- 
frequency signals by means of pickup 
coils. 

tuning-fork drive CJontrol of a vacuum- 
tube oscillator by continuous vibra- 
tions of a tuning fork. A high harmonic 
of the oscillating signal obtained from 
the fork is selected by filter circuits 
and strongly amplified to determine 
the frequency of the main oscillator in 
a radio transmitter. 

tuxiing in Adjusting the tuning controls 
of a radio receiver to obtain maximum 
response to the signals of the station 
it is desired to receive. 


tuning indicator 
Any device that 
indicates when a 
radio receiver is 
tuned accurately 
to a radio station. 

It is connected to 
some circuit in 
which current or Motor-typo tuning 
voltage is a maxi- indicator, 

mum or minimum 

when the receiver is accurately tuned to 
give maximum output signal strcngtli. 



tuning inductor A 
variable indtictor 
used for tuning 
purposes. In 
ultrahigh-fro- 
quency circuits, it 
may consist of one 
or more turns in 
. series or in parallel, 
arranged near 
rotor plates that 
can be rotated be- 
tween the turns to reduc-o the induct- 
ance by introducing short-circuitiul 
turns. 



Tuning iiuluctor for 
2G0- to SnO-inogacyclo 
ciretdt. 


tuning meter An ordinary diroct-currerit 
meter connected to a radio-nKwdv(^r 
circuit for use in determining wlw'n 
the receiver is accurately iumwl U) a 
station. Now largely n^phw^od by the 
cathodc-ray tuning indicator. 



u.,dl& 



•mnwM ar A ewL 



waMTwwi oa a 


Construction of a ttining wand. 


tuning wand A rod of insulating inat<j- 
rial having a brass plug at one <ui<l and 
a powdered iron core at tlu^ other end. 
Generally used for (shocking roiseiver 
alignment. 

turbidimeter An instrument for xntsas- 
uring the turbidity of a liquid. A 
photoelectric turbidimeter (Io('H this 
by measuring the amount of light tlsat 
passes through the litpiid. Also called 
opadmetcr* 

turn One complete loop of win^, 

turns ratio The ratio of the number of 
turns in a secondary winding of a trans- 
former to the number of turns in tlws 
primary winding. 
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TWO-WIRE REPEATER 



turnstile antenna 
An ultrahigh-fro- 
quency antenna 
consisting of two 
halfwave dipoles 
at right angles to 
each other and 
crossing at their 
centers, fed with 
currents that arc 
90 degrees out of 
phase. Maximum 
energy is radi- 
ated perpendicular to the plane of the 
dipoles, but this up-and-down radia- 
tion for a horizontal turnstile can be 
overcome by staciking another turn- 
stile one half-wavelength above the 
first so as to cancel vortical radiation 
and reinforce horizontal radiation. 
The resulting turnstiles array provides 
almost uniform horizontal radiation in 
all directions. 


HorizoMd Crott-S«ctron Vitw 
CroHu-SQotion of a 
typo of tiiriifltile on- 
toiina UBod on Eiiipiro 
Btato Building. 


turntable The electric or spring motor- 
driven disk on which the record is 
placed in an electric phonograph, 
record player, or sound recorder. 

turret A revolving plate sometimes 
mounted at the froiit of a Uslevision 
camem and carrying two or more 
lenses of different types, iisetl t^) per- 
mit rapid interchniig<^ of Iciisi^s. 


liaving their electrical axes oppositely 
poled. 

twm-triode Two triode vacuum tubes 
in a single envelope. 

twin wire A cable composed of two 
insulated conductors having a common 
covering. 


Twisted pair of rubber-covered wires. 

twisted pair A cable composed of two 
insulated conductors twisted together 
without a common covering. 

twister A piezoelectric crystal that gen- 
erates a voltage when twisted. 

two-phase current Current delivered 
through two pairs of wires or a three- 
wire system to a single load, with a 
phase difference of one-quarter cycle or 
90 degrees between the currents in the 
two pairs. 

two-wattmeter method A method of 
measuring total power in a balanced 
or unbalanced three-phase system by 
adding the readings of two wattmeters. 
Each has its current coil in one phase 
ami its voltage coil connected between 
that phase and the third phase. 



Twootor lou<lNp<>ii.I«'r — ('MuupU^ mid 
t!urv<\ 


two-way communicatioii Communica- 
tion l>otw(^on radio stations each hav- 
ing both transmitting and receiving 
equipment. 

two-way repeater A vacuum-tube re- 
peater used in a telephone line to 
amplify signals coming from either 
direction. 


tweeter A loudspeak(T desigiujd to 
handle only the high(»r audio frequen- 
cies (usually the range from about 
6,000 to 15,000 cycles), 

twinning One of two types of non- 
physical defects occurring in <iuartz 
crystals, resulting from structural 
misgrowth of otherwise pcrf(^ct crys- 
tals y(^t giving no evidencse of their 
presence in ordinary light. Oj)tical 
twinning is the presence of both right- 
quartz and left-quartz in th(i same 
(Tystal. Mloctri(?al twinning is the 
presetice of adjacent regions of (piartz 
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two-way switch A switch used for con- 
trolling lights or other electrical equip- 
ment from cither of two positions. 

two-wire line An electrical circuit 
formed by two conductors insulated 
from each other. 

two-wire repeater A telephone repeater 
that provides for transmission in both 
directions over a two-wire telephone 
circuit. It may be either a 21 type or 
22 typo repeater. In the 21 type 
repeater, one amplifier serves to 
amplify i.he telephone currents in both 


TYNDALL EFFEa 


directions, the circuit being arranged 
so that the input and output terminals 
of the amplifier are in one pair of 
conjugate branches, while the lines in 
the two directions are in another pair 
of conjugate branches. In the 22 
type repeater, there are two amplifiers, 
one for each direction of the telephone 
currents. 

Tyndall effect The scattering of light 
by very small suspended particles. 
The smaller the particles, the greater 
is the polarization of the scattered 
light. Polarization is complete for 
particle diameters less than 0.1 micron 
(0.001 millimeter). Suspension-type 
light valves utilize this effect. 

type A facsimile A system of facsimile 
communication in which images are 
built up of lines or dots of constant 
intensity. 

type A waves Continuous waves. 


type A1 waves Unmodulated keyed con- 
tinuous waves. 

type A2 waves Modulated keyed con- 
tinuous waves. 

type AS waves Continuous waves modu- 
lated by music, speech, or other sounds. 

type A4 waves Super-audio-frequency 
modulated continuous waves, as used 
in facsimile systems. 

type A5 waves Super-audio-frequency 
modulated continuous waves as used in 
television. 

type B facsimile A system of facsimiles 
commimication in which images ar(^ 
built up of linos or dots of varying 
intensity, as in telephotography and 
photoradio. 

type B waves Keyed damped waves. 

type-printing telegraphy Telegraphy in 
which the message is automaiit^ally 
printed at the receiving station. 



u 


TT Chemical symbol for uranium. 

uhf Abbreviation for 
ultrahigh-frequency, a 
Federal Communica- 
tions Commission des- 
ignation for the band 
from 300 to 3,000 mega- 
cycles in the radio 
spectrum. Same ab- 
breviation used for 
noun as for adjective. Transmitting 
, tube used in uhf 

ultradyne reception A appiioations. 
form of superhetero- 
dyne reception in which the intermedi- 
ate-frequency signal is obtained from 
auxiliary oscillations superposed on the 
plate circuit of the first vacuum tube. 

ultrahigh frequency A frequency in the 
hand extending from 300 to 3,000 
megacycles in the radio spectrum. 
Federal Communications Commission 
designations for the entire radio 
spectrum are: 

vlf 10 to 30 kilocycles 

1-f 30 to 300 kilocyciles 

m-f 300 to 3,000 kilocycles 
h-f 3 to 30 megacycles 
vhf 30 to 300 megacycles 
uhf 300 to 3,000 megacycles 
shf 3,000 to 30,000 megacycles 

ultralii^-frequency generator A device 
for generating extremely high-fro- 
quenoy alternating c\irrents. The four 
main types arc: (1) conventional nog^ 
tiv<j-gri(l gcncnitors, (2) positive-grid 
or Barkhausen generators, (3) magne- 
trons, (4) velocity-modulation or elec- 
tron-beam generators such as the 
klystron. 

ultrahigh-frequency loop A loop an- 
tenna, generally having a single turn, 
used to secure a nondirectional radi^ 
tion pattern in the plane of the loop in 
ultrahigh-frequency work. The pat- 
tern is doughnut-shaped in the por^oii- 
dicular pkme of the loop. 



ultramicronieter An instrument for 
measuring very small displacements by 
electrical means, such as by the varia- 
tion in capacitance resulting from the 
movement being measured. 

ultrashoit waves A general term apply- 
ing to radio waves shorter than 10 
meters in wavelength (above 30 mega- 
cycles in frequency). Waves shorter 
than 1 meter are usually called micro- 
waves. 


ultrasonic Having a frequency above 
that of audible sound. Also called 
supersonic.. 

ultraudion A name applied to any of 
several special vacuum-tube circuits 
employing regeneration. 

ultraudion circuit A regenerative de- 
tector circuit in which a parallel reso- 
nant circuit is connected between the 
grid and the plate of a vacuum tube 
and a variable capacitor is connected 
between the plate and cathode to con- 
trol the amount of regeneration. 



ultraudion oscillator 
A variation of the 
CJolpitts oscillator 
circuit. 

ultraviolet A range 

of invisible radia- 

tion f roquencieB CIRCUIT 

outside the visible XJltrau<lioii ouoillator. 
spectrum at tho 

violet end, and extending mto tho region 
of low-frequency X rays. Ultraviolet 
wavelengths range from about 136 to 
4,000 angstrom units, with tho range 
from 2,000 to 3,200 having tho greatest 
physiological effect and tho wavelengths 
shorter than 3,200 having the greatest 
photographic effect. 


ultraviolet lamp A lamp providing a 
high proportion of ultraviolet radia- 
tion, such as various forms of arc lamps, 
mercury-vapor lamps, or incandescent 
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ULTRAVIOLET RAYS 


lamps in bulbs of special glass trans- 
parent to ultraviolet rays, 

ultraviolet rays Rays of ultraviolet 
radiation. They have powerful actinic 
effects, can cause ionization, and can 
produce phosphorescent and photo- 
electric effects. Used extensively in 
medicine for curative purposes as 
artificial sunlight, and to stimulate 
plant growth. Not appreciably trans- 
mitted by ordinary glass. 

ultra-X rays Highly penetrating rays 
having even shorter wavelengths than 
gamma rays. 

umbrella antenna An antenna in which 
the wires are guyed downward in all 
directions from a central pole or tower 
to the ground, somewhat like the ribs 
of an open umbrella. 

uncertainty principle A feature of the 
quantum mechanics of Heisenberg, 
which postxilates that it is impossible 
to specify complete information about 
electron processes in terms of the usual 
geometrical coordinates and of time. 
Thus, the position and velocity of an 
electron cannot be simultaneously 
expressed. 

uncharged Having a normal number of 
electrons, and hence having no elec- 
trical charge. 

undamped oscillations Oscillations that 
have constant amplitude for their 
duration. 

u ndamp ed wave A continuous wave, 
produced by oscillations having con- 
stant amplitude. 


is sufficiently small that one or more 
oscillations are executed when the sys- 
tem is subjected to a single disturbance. 

underlap In facsimile, the amount by 
which the effective height of the scan- 
ning spot falls short of the nominal 
width of the scanning line. Hxcessive 
underlap leaves horizontal streaks in 
the reproduced copy. 

underload relay A relay that operates 
when the load in a circuit drops below 
a certain value. 

undermodulation Incomplete modula- 
tion at a transmitter due to electrical 
limitations of the modulator. 

underthrow distortion In facsimile, the 
distortion resulting when the maximum 
amplitude of the signal wave front is 
less than the steady-state amplitude 
that would be obtained by a prolonged 
signal wave. 

undistorted wave A periodic wave in 
which both the attenuation and veloc- 
ity of propagation are the same for all 
sinusoidal components. No sinusoidal 
component is present at one point that 
is not present at all points. 

undulatory Pertaining to wave motion. 

unitoectional Flowing in only one 
direction, such as direct current. 

unidirectional antenna An antenna de- 
signed to radiate with maximum 
strength in a particular direction and 
vnth minimum radiation in the oppo- 
site direction. 


underbunching The condition existing 
when the buncher voltage of a velocity- 
modiilation tube is less than the value 
required for optimum bunching of 
electrons. 


unidirectional current A current that 
flows in the same direction at all times. 
If it has essentially constant magni- 
tude, it is called a direct current. 


undercompounded A generator designed 
so that the output voltage drops as the 
load is increased. 

undercutting Cutting too shallow a 
groove or cutting with insuffioient 
lateral movement of the stylus during 
sound recording. 

underdMping That condition of a sys- 
tem in which the amount of damping 
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unidyne recephon Radio reception em- 
ploying a circuit in which the same 
battery serves for filament and plate 
voltages, with an additional electrode 
being used to prevent excessive spa(‘.e 
charge in the tube. 

unified field theory A mathematical 
theory developed by Einstein, involv- 
ing Maxwell’s electromagnetic theorv 
and Einstein’s mathematical theory of 



UNLOADED ANTENNA 


gravitation as special cases applying 
to all types of fields. 

nnifilar Having or using only one fiber, 
wire, or thread. 


unit magnetic pole A magnetic pole that 
will repel an equal magnetic pole of the 
same sign with a force of one dyne if the 
two poles are placed one centimeter 
apart in a vacuum. 


unifilar suspension Suspension of the 
moving system of a galvanometer or 
other instrument by a single fiber, 
wire, or thread whose torsion provides 
part or all of the restoring force. 

uniform line A transmission line that 
has identical electrical properties 
throughout its length. 

uniform plane wave A plane wave in 
which the displacement is uniform over 
the wave front. 


unity coupling Perfect magnetic cou- 
pling between two coils, so that all the 
magnetic flux produced by the primary 
winding passes through the entire 
secondary winding. 

unity power factor A power factor of 
1.0, obtained when current and voltage 
are in phase, as in a circuit containing 
only resistance or in a reactive circuit 
at resonance. 



TJzulatorul dircotioii findor and its radiation 
pattonu 


unilateral bearing A bearing obtained 
with a radio direction fiiuler having 
unilateral response, eliminating the 
chance of a 180-dogrcc <‘.rror. 


unilateral conductivity Ck)n<luctivity in 
only one direction, as in a perfect 
rectifier. 

vnipotential cathode A cathodes to which 
heat is supplied by an iudopeiideni 
heater element in a thermionic tul>e. 
Also called equipotentiaL cathode or 
indirectly heated cathode, 

unit 1. A distinct part, section, or com- 
ponent that can be regarded as an 
individual member of a related group. 
2. The smallest whole number, hence 
one. 3. A determinate atnount or 
quantity adopted as a standard of 
measurement for other amounts or 
quantities of the same kind. 

unit charge That electrical charge which 
will exert a repelling force of one dyne 
on an equal and like charge one centi- 
meter away in a vacuum, assuming 
that each charge is concentrated at a 
point. 


tmiversal motor A series-wound motor 
that may bo operated at approxi- 
mately the same speed and output on 
cither direct current or single-phase 
alternating current. 


universal output transformer An output 
transformer having a number of taps 
on its winding to ponnit its use be- 
tween the audio-frequency output 
stage and the loudspeaker of prac- 
ticidly any radio receiver by proper 
choice of connections. 


universal receiver A radio receiver civ 
paldo of operating either from alternat- 
ing-c\irrcMit or dirocl.-current power 
lines witho\it changes in intermil con- 
nections. It has no power transformer. 


.... 'Puhertzeef won core 

UnivorHjU roplaooiuont riuUo-froqu«ucy coil. 


universal shunt A type of shunt devised 
by Ayrton to iucireaso the range of a 
galvanometer without changing the 
damping. Also called Ayrton ehunt, 

unloaded antenna An antenna having 
no added inductance or capacitanoe# 
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UNMODULATED 


tuunodvlated A carrier signal having no 
modulation, such as that transmitted 
during moments of silence in radio 
programs. 

unmodulated groove A silent groove on 
a recordmg, cut without sp^imd, 

unmodidated keyed continuous waves 
Continuous waves that are broken up 
for telegraph signaling purposes by 
definite changes in either amplitude or 
frequency. Also called type Al wave. 

untuned Not resonant at any of the 
frequencies being handled. 

ur^um A radioactive element (symbol 
U) having an atomic number of 92 and 
an atomic weight of 238.07. 


ura^um series A radioactive series be- 
ginning with uranium and includinf 
radium. ^ 

urea plastic material A thermosetting 
plastic material that has good dielec- 
tric quaUties, good strength, and can bo 
produced in a wide assortment of colors 
including delicate pastel shades. Urea 
moldings ^e used for radio receiver 
cabinets, instrument housings, etc. 
Urea adhesives are used as bonding 
materials in the plywood industry. 
Urea plastics are available in a number 
of different types. 

uviol lamp A mercury-vapor lamp hav- 
ing a special glass envelope that is al- 
most as transparent to ultraviolet rays 
ns quartz. 
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V 


V Tjottor symbol for voltage. 

V 1. Letter used on diagrams to desig- 
nate a voltmeter or a vacuum tube. 
2. Itoman numeral 5. 


V Abbreviation for volt. 


va Abbreviation for volt-ampere. 


vacuum An enclosed 
space from which 
practically all air has 
been removed. Since 
an absoluU^ vacuum 
(a apace tsntircly frc(^ 
of matter) is imposai- 
bl<^ to obtiiin, the term 
vacuum is usually ap- 
plied to the highest 
degree of exhaustion 
ordinarily attainable. 
A sj^ace well below 
atmosplieric pressure 
but not completely 
evacniatcd is somo- 
timoH called a partial 
vacuum. 



OroBaHSOotaon viow 
of typical vacuum 
capacitor having 
glaHs side wuUh. 


vacuum gage A device that ludicatcs 
the absolute gas pressure in a vacuum 
syst-em, such as in the evacuated parts 
of a merc.ury-are rectifier. The^ abso- 
lute gas pressure is expressed in mi- 
crons, 1 mic.ron being the pressure that 
will support a column of mercury 
1/1,000 millimeter high. The two 
typ<'.s of vacuum gages in common use 



Vacuum capacitor used in radio tranamitters. 


are the McLeod gage and the hot-wire 
gage. 

vacuum phototube A phototube evacu- 
ated to such a high degree that ioniza- 
tion cannot occur. 

vacuum seal The airtight junction be- 
tween component parts of the vacuum 
chamber of a mercury-arc rectifier, 
electron microscope, cathode-ray oscil- 
loscope, or other apparatus. 



Vacuum relay capable of handling 20,000 
voltB at radio frequonciee without flashover. 


vacuum switch A switch having its con- 
tacts in an evacuated bulb to minimize 
sparking. The switch may be oper- 
ated clectromagnetically, operated by 
applying pressure to a flexible bellows- 
like portion of the glass envelope, 
operated by expansion due to a heating 
element through which, current is sent 
inside the tube, or actuated externally 
by other means. 

vacuum The airtight metal cham- 

ber that contains the electrodes of a 
mercury-arc rectifier or simikr tube 
and in which the rectifying action takes 
place. 

vacuum tube A device consi^ing of an 
evacuated enclosure containing a num- 
ber of electrodes between any two or 
more of which conduction of electricity 
through the vacuum or contained gas 
may take place. Vacuum tube is 
therefore a general term covering all 
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tubes ^phototubes, cathode-ray tubes, 
mercury-vapor tubes, ga’s tubes, therm- 
ionic tubes, high-vacutim tubes, glow 
tubes. X-ray tubes, etc. 

vacu^-tube amplifier An amplifier 
using vacuum tubes to control the 
power obtained from a local source. 

vacuum-tube keying A code-transmitter 
keying system in which a vacuum tube 
is connected in series with the plate 
supply lead going to the center tap of 
the winding in the plate circuit of the 
final stage, with the grid of the tube 
connected to its filament through the 
transmitting key. When the key is 
open, the tube blocks, interrupting the 
plate supply to the output stage. 
Closing the key allows plate current to 
flow through the keying tube and the 
output tubes. 

vacuum-tube modulator A modulator 
employing a vacuum tube as a modu- 
lating element for impressing an intel- 
ligence signal on a carrier. 

vacuum-tube oscillator A circuit uti- 
lizing a vacuum tube to convert direct- 
current power into alternating-current 
power at a desired frequency. 

vacuum-tube rectifier A rectifier in 
which rectification is accomplished by 
the unidirectional passage of electrons 
from a heated electrode to one or more 
other electrodes within an evacuated 
space. 

vacuum-tube transmitter A radio trans- 
mitter in which vacuum tubes are 
utilized to convert the applied electric 
power into radio-frequency power. 

vacuum-tube voltmeter A voltage- 
measuring instrument utilizing the 
characteristics of a vacuum tube for 
measuring voltages with minimum 
(iffect on the circuit to which the instru- 
ment is connected. 

valence A measure of the extent to 
which an atom is able to combine 
directly with other atoms. It is be- 
lieved to depend on the number and 
arrangement of the electrons in the 
outermost shell of the atom. 

valence electron One of the outer elec- 
trons of an atom^believed to be respon- 
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able for chemical combination, visible 
light, and thermal radiation. Also 
called 'peripheral electron, 

valve 1. British term for a vacuum tube. 
2. A device permitting current flow in 
one direction only, such as a rectifier. 

valve tube An electric valve consisting 
of a vacuum tube having a hot fila- 
ment and one electrode. This term 
is used in radiology and corresponds to 
a thermionic rectifier, 

van de Graaff generator An electro- 
static generator utilizing an endless 
moving belt of insulating material to 
collect electric charges by induction 
and discharge them inside a large 
hollow spherical terminal to produce a 
high direct voltage. 

van der Bijl equation In a triode tube 
having an amplification factor /x, a plate 
voltage Vp and a grid voltage Vo, the 
plate current is 
in which a and c are constants. 

vane -type insirument A measuring in- 
strument utilizing the force of repulsion 
between fixed and movable magnetized 
iron vanes, or the force existing be- 
tween a coil and a pivoted vane-shaped 
piece of soft iron, to move the indi- 
cating pointer. 

V antenna A long 
linear radiator 
partially folded on 
itself in the form 
of a V, used singly 
or as an element of 
a directional 
array. 

vapor pressure The 
pressure of the vapor of a liquid that is 
kept in confinement so that the vapor 
can accumulate above it, as in a 
mercury-vapor rectifier tube. 

var The unit of reactive power. One 
var is one reactive volt-ampere. This 
name was adopted by the International 
Electrotechnical Commission in 1930. 

var-hour meter An electricity meter for 
measuring and registering reactive 
volt-ampere-hours. Also called reac- 
tive voU-ampere-hour meter. 




VARNISHED CAMBRIC 


variable-area recording The RCA sys- 
tem of recording sound on motion- 
picture film, in which the width or 
area of the solid black sound track 
on the film varies constantly in 
accordance with audio-frequency sig- 
nal variations. 


variable capacitor 
An air-dielectric 
capacitor whoso 
capacitan(‘.c can he 
varied by adjust- 
ing the amount of 
meshing between 
a fixed set of plates 



Yariablo capacitor. 


(the stator) and a rotating sot of plates 
(the rotor), or sometimes by varying 
the spacing between fixed plates as in 
a trimmer capacitor. 


variable coupling Inductive coupling 
that can be varied by moving windings 
with rchition to others. 


variable-density recording The Western 
Electric system of recording sound on 
motion-picture film, in which the sound 
track is of uniform width b\it changes 
in density iti accordancse with audio- 
frequency signal variations. 


tf rli 

Toppe4 Movablf 
C^l Puivtrizte 
Iron Coil 

Variable induottwictJH. 

variable inductance A coil (inductor) 
whoso inductance value can be varied. 



Movable Rototoblt Rototqblf 
Coil Through Iron 
180 * 


Ring 


variable-speed motor A motor whose 
speed can be adjusted within certain 
limitations, regardless of load. 

variable-speed scanning A scanning 
method whereby the speed of deflection 
of the scanning beam in the cathode- 
ray tube of a television camera is 
governed by the optical density of the 
film being scanned. The beam in the 
receiving cathode-ray tube has con- 
stant intensity but moves in synchro- 
nism with the transmitting beam 
through interconnection of deflecting 
circuits. This reproduces the original 
picture since the apparent illumination 
of the screen depends on the speed of 
the beam. 

variable transformer An iron-core trans- 
former having provisions for varying 
its output voltage over a limited range 
or continuously from zero to maximum 
output voltage, generally by means of 
a contact arm moving along exposed 
turns of the secondary winding. 

Variac Trade name for one type of 
variable transformer. 

variocoupler A radio-frequency trans- 
former having provisions for varying 
the coupling between the two windings. 
Its construction is like that of a vari- 
ometer, but its coils are not connected 
together. 

variometer A variable inductance hav- 
ing two coils in series, one mounted 
inside the other, with provisions for 
rotating the inner coil in order to vary 
the total inductance of the unit over 
a wide range. 


variable -mu tube whode 
A type of thormi- \ ^filament 
onic vacuum tube 
having a grid so grid 

designed iliat the 
a mplifieation 
factor and the 
mutual conduc- 
tance can be varied 
by adjusting the 
grid-bias-voltago 
value. spacing of grid wlrw 

. in variablc-nm tul>c. 

variable resistance 

A resistor whose value can be changed 
at will while in use. 



WIDE SRM^NO 
FOR LOW-MU 
ACTION 

CLOSE SPACINS 
FOR HISH-MU 
ACTION 

I'^CATHOOC 


Varley loop test A method of using a 
Wheatstone bridge to determine the 
distance from the test point to a fault 
in a telephone or telegraph line or 
cable. 

var meter An instrument for measuring 
reactive volt-amperes. Also called 
reactive voltr-am/pere meter, 

varnished cambric Linen or cotton 
fabric that has been impregnated with 
varnish or insulating oil and baked. 
IJsed for insulating purposes in the 
construction of coils and other radio 
parts. 


413 



VEaOR ADMIHANCE 


vector ad^ttance The ratio, for a 
simple sinusoidal current and poten- 
tial difference in a portion of a circuit, of 
the corresponding complex harmonic 
current to the corresponding complex 
potential difference. 

vector diagram An arrangement of 
vectors shovTing the relations between 
alternating quantities having the same 
frequency. 

vector impedance The ratio, for a 
simple sinusoidal current and potential 
difference in a portion of a circuit, of 
the corresponding complex harmonic 
potential difference to the correspond- 
ing complex current. 

vector power A vector quantity equal 
in magnitude to the square root of the 
sum of the squares of the active power 
^d the reactive power. The unit 
is the vector volt-ampere. 

vector power factor The ratio of the 
active power to the vector power. It 
is the same as power factor in the case 
of sinusoidal quantities. 

vector quantity A quantity having both 
ma^itude and direction, such as mag- 
netic intensity. 

vee antenna A long linear radiator par- 
tially folded on itself in the form of a 
V, used singly or as an element of a 
directional array. 

velocity A vector quantity denoting 
both the Section and the speed of a 
linear motion, or denoting the direction 
of rotation and the angular speed in 
the case of rotation. 


velodty microphone A microphone in 
which the electrical response corre- 
sponds to the particle velocity resulting 



Velocity miorophone — example aiid oon- 
struotioxu 


from the propagation of a sound wave 
through an acoustic medium. Ex- 
amples are hot-wire and ribbon micro- 
phones. In the ribbon microphone, a 
single thin lightweight corrugated 
metal ribbon mounted between the 
poles of permanent magnets is moved 
back and forth in the magnetic field 
by sound waves, and the audio- 
frequency output voltage is thus 
induced in the ribbon. 

velocity-modulated tube An inductive- 
output tube in which the electron 
stream is modulated in velocity and, in 
the course of subsequent passage 
through the output electrodes, may 
induce oscillatory energy into the 
output circuit. 

velocity modulation Modification of the 
velocity of the electrons in a beam. 
The term usually implies that tlie 
var^tions of electron velocity are 
utilized to convert direct-current beam 
energy into radio-frequency energy. 

velocity-modulation generator An ultra- 
high-frequency vacuum tube in which 
an originally continuous stream of 
electrons of uniform velocity is trans- 
formed at a certain point, by applica- 
tion of a radio-frequency voltage, into 
successive bunches or waves of elec- 
trons. The tube contains an electron 
gun that projects a narrow beam of 
electrons which have been accelerated 
by a voltage of several hundred or 
even thousands of volts. Those elec- 
trons pass through a narrow gap be- 
tween two grids, whore they are 
subjected to an alternating voltage 
supplied by an oscillating circuit. 
Some of the electrons emerging from 
the gap have slightly greater and others 
slightly smaller than average veloci- 
ties, with the result that faster elec- 
trons catch up with slower electrons 
and cause bunching of electrons. As 
a result, ultrahigh frequencies are 
generated. 

velodty of propagation The velocity at 
which a disturbance is radiated as a 
wave through a medium. For light 
thm velocity is approximately 186,000 
sewnd, or approximately 
o X 10 centimeters per second, with 
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the velocity of radio waves being 
essentially the same. 

velocity resonance Resonance in which 
the angular phase difference between 
the fundamental oomponents of the 
oscillation and the applied agency is 
90 degrees. More often called phase 
resonance or simply resonance, 

velocity spectrograph An apparatus for 
separating an emission of electrically 
charged particles into distinct streams 
in accordance with their speed by 
means of magnetic or electric deflection. 

Verdet*s constant The coefficient that 
determines the angle of rotation of the 
plane of polarization in a beam of 
plane-polarized light passing through 
certain materials in a magnetic hold. 

vernier Any device, 
control, or scale 
used to obtain fine 
adjustment for 
more accurate 
measurement, 
such as a vernier 
control, vernier 
capacitor, or 
vernier SC'^alo. Vwrnior reading <lial. 

vernier capacitor A small variable ca- 
pacitor placed in parallel with a larger 
tuning capacitor to provide a finer 
adjustment after a larger unit has 
been set approximately to tlie desired 
position. 


Vornior tuning dial. 

vernier dial A typo of tuning dial in 
which each comploto rotation of the 
control knob causes only a fraction of 
a revolution of the main shaft, per- 
mitting fine and accurate adjustment. 
Used chiefly for tuning radio equip- 
ment. 



Vortical radiation patterns for verdoal an- 
tennas of various heights. All have the same 
circular horizontal radiation pattern. 


VERTICAL 



EARTH 

Vortioal radiation pattern of a beam- 
antenna system. 

vertical antenna A vertical steel tower, 
metal rod, or suspended wire used as an 
antenna. 

vertical centering control A control pro- 
vided in a television receiver or 
cathodo-ray oscilloscope to shift the 
position of tho entire image vertically 
in cither direction on the screen. 

vertical deflecting electrodes The pair 
of electrodes that serves to move the 
electron beam up and down on the 
fluoreB(5ont screen of a cathodo-ray tube 
employing electrostatic deflection. 

vertical hold control Tho hold control 
that changers tho frequency of the 
vertical sweep oscillator in a television 
receiver. 

vertical-incidence transmission The 
transmission of a radio wave vertically 
to the ionosphere and back. The 
transmission is practically the same for 
slight departures from the vertical, 
such as when the transmitter and 
roc.civcr are a few miles apart. 

vertically polarized wave A linearly 
polarized wave whose direction of 
polarization is vertical. 
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VERTICAL POLARIZATION 


vertical polarization 
The condition in 
which radio waves are 
transmitted with their 
plane of polarization 
initially perpendicu- 
lar to the surface of 
the earth. 


VERTICALLY 

POLARIZED 


wwmmmj m mn 

GROUND 

Vertical polarLea- 
tion. 


vertical radiator A 
vertical transmitting 
antenna. The two types are the 
insulated series-excited vertical radia- 
tor and the grounded shunt-excited 
vertical radiator. 

vertical recording A t 3 T)e of phonograph 
recording in which the cutting stylus 
of the sound recorder moves up and 
down rather than from side to side 
during recording. Also called hillHindr> 
dale recording, 

vertical sweep The downward move- 
ment of the scanning beam from top to 
bottom of the picture being televised. 

very high frequency A frequency in the 
band extending from 30 to 300 mega- 
cycles in the radio spectrum. Federal 
Commxinications Commission designa- 
tions for the entire radio spectrum are: 

vlf 10 to 30 kilocycles 

1-f 30 to 300 kilocycles 

m-f 300 to 3,000 kilocycles 

h-f 3 to 30 megacycles 

vhf 30 to 300 megacycles 

uhf 300 to 3,000 megacycles 

shf 3,000 to 30,000 megacycles 

very low frequency A frequency in the 
band extending from 10 to 30 kilo- 
cycles in the radio spectrum. Super- 
sonic frequencies are in this frequency 
range but are not in the radio spectrum 
because they are not electromagnetic 
waves. 

vestigi^ Pertaining to a remnant or 
remaining part. 

vestigial sideband The transmitted por- 
tion of an amplitude-modulated wave 
after a sideband has been largely sup- 
pressed by a transducer (filter) having 
a gradual cutoff in the neighborhood 
of the carrier frequency. The other 
sideband is transmitted without sub- 
stantial suppression. 
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vestigial-sideband transmission That 
method of signal transmission, for 
amplitude modulation, in which 
normal complete sideband and th(» 
corresponding vestigial sideband arc 
utilized. 

vestigial-sideband transmitter An am- 
plitude-modulated radio transmitter 
in which one complete sideband and a 
portion of the other sideband arc 
intentionally transmitted. 

Ani, Hti, thrift 
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Rai^e and ooinnmnication bay for vhf aroutui 
station providing navigational fuciliUtis for 
airorMt. 

vhf Abbreviation for very high fro 
quency, a Federal Oomimmieations 
Commission designation for the band 
from 30 to 300 megacycles in the radio 
spectrum. Same abbreviation tised 
for noun as for adjective. 

vibrating-reed instrument A frequency 
meter consisting of a row of stool reeds, 
each having a different natural fre- 
quency. All are excited by an clocstro- 
magnet that is fed with the alternating 
current whose frequency is to bo 
measured. The reed whosts frcciuency 
corresponds most nearly with that of 
the cipent vibrates. Tho frecpiency 
value is read on a scale bcsidci the row 
of reeds. 

vibra^g-reed rectifier An electromag- 
netic device for rectifying an alternating 
current by reversing the connections 




VILLARI EFFECT 



i oc ) 

Diagram of roproseiitativo vibrating-reed 
rootifier in a power-pack circuit. 


between the power line and load each 
time the alternating current reverses 
in direction. The reversing contacts 
are on a vibrating reed of magnetic 
material that is acted on by a coil 
carrying the alternating current, so 
that the reed moves in synchronism 
with the current. 

vibration A periodic motion of an elastic 
body or medium in alternately oppo- 
site directions from the position of 
equilibrium, so that some value is 
continually changing in such a manner 
that it passes through maxima and 
minima. 

vibration galvanometer A typo of alter- 
nating-current galvanometer in which 
the natural oscillation frequency of the 
moving element is equal to the fre- 
quency of the current being measured. 


portable equip- 
ment to convert 
the voltage of a 
storage battery 
into a low alternat- 
ing voltage that 
can be stepped up 
by a power trans- 
former and then 
rectlhed either m vibrator oonstructioi? 
a conventional and symbol, 
rectifier tube cir- 
cuit or by an additional set of contacts 
on the vibrator itself. 

vibrograph An apparatus for recording 
mechanical vibrations. 

vibroscope An apparatus consisting of 
tuning forks vibrating at right angles, 
used by Lissajous for studying har- 
monic motions. 

video Pertaining to the picture signals 
or sections in a television system. 

video frequencies Frequencies existing 
in the output of a television camera 
as a result of scanning the imago be- 
ing transmitted. They may have any 
value from almost zero to well over 4 
million cycles. Also called vi9ml fre- 
quencies. 



vibration meter An instrument used to video-frequency amplifier An atrange- 
ineasure the ^ displacement, velocity, mont of one or more vacuum-tube 

and acceleration associated with tno- stages designed to handle the entire 

chanicaL vibrati<)U. In one fonn^ it range of video frequencies and amplify 

consists of a piezocle(^tric vibration them after demodulation in a tele- 
pickup having uniforin rosponso from vision receiver. Used also in television 

2 to 1,000 cycles, feeding an ainplificr stations to amplify the output of the 

having an indicating meter at its television camera, 

output. ^ . . , . ' 

video signal The picture signal m a 
vibration pickup A form of microphone television system. This term is gen- 

designed to respond to mechanical orally applied to the signal as it exists 

vibrations rather than to sound waves. output of a television camera, 

One typo employs a piozooleotric unit, heiore the addition of the synchronizing 

in which twisting or bending of a pulses. 

Rochelle salt crystal generates a volt- 
age that varies in accordance with the viewing screen The medium that con- 
vibration being analyzed. verts the useful energy of the electrons 

ill the beam of a cathodo-ray tube into 
vibrator An electromagnetic device for visible radiation. The screen gen- 
converting a direct voltage in^ an orally consists of a coating of fluores- 

alternating voltage. It contains a material on the inside surface or 

vibrating armature that reverses tho of the cathode-ray tube, 

direction of current flow during each ^ 

vibration. Used extensively in tho Villari effect Tho phenomenon in which 

power packs of auto radios and other a change in magnetic induotion occurs 
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VINYL RESIN 


when a mechanical stress is applied 
along a specified direction to a mag- 
netic material having magnetostriction 
properties. 

vinyl resin A soft plastic material some- 
times used for. pressings when absence 
of needle scratch is preferable to long 
life, as .in transcriptions for broadcast 
puixwses. 

virtual cathode , The electron cloud that 
forms around an outer grid in a thermi- 
onic vacu^ tube when an inner grid 
is maintained at a slightly positive 
potential with respect to the cathode. 

virtual height The height, for an ionized 
layer of the ionosphere, at which reflec- 
tion from a defiiiite boundary surface 
would cause the same time of travel 
as the actual reflection of a wave from 
the ground to the ionosphere and back 
again. The virtual height depends on 
the wave components and the fre- 


for general public reception, wueh as by 
television broadcast stations and fa<!- 
simile broadciist stations. 

vi^al frequencies Fre<|nen<M(»H (‘xisting 
in the output of a t(*i<^vision (‘uniera 
as a result of scanning th<i iinag(‘ l>(*ing 
transmitted. They may hav<‘ any 
value from almost zero t-o wc^ll ov<t 4 
million cycles. Also called vidvo frr- 
guenciea, 

visual transmitter ra<lio etiuipmeiif 
used for the transmission of th<* vistnil 
(picture) signal only from a teh'vision 
broadcast station. The complete 
equipment for both visual nml aural 
signals is known as a teh^vision 
transmitter. 

vita-rays A term sonudinu's applied to 
the range of ultraviohd. rays from 2,1)00 
to 3,200 angstrom units, whi<*l» a 
maximum physiological 


quency; it is usually stated for the 
ordinary wave and for the lowest 
frequency at which reflection occurs. 
Sometimes called ejfedwe heigM or 
equivalent height. 

wtual im^e An optical counterpart 
of an object, formed at imaginary foci 
by prolongations of light rays. The 
image that appears to be behind an 
ordinary mirror is a virtual image. 

visible radiation Radiation having 
wavelengths ranging from about 4,000 
to 8,000 angstrom units, corresponding 
to the visible spectrum of light. 

service A service ren- 
dered by stations broadcasting images 


vitreous Having tiic natun^ of glasH. 

vlf Abbreviation for v<»ry low fre- 
quency, a Federal < ^uumunicatiouH 
Commission designation for baiul 
from 10 to 30 kilocych^s in ilic radhi 
spectrum. Same abbreviation UH(»d 
for noun as for adjective. 

vodas A switching apparatus employed 
m radio telephony, eonsisting of a 
vacuum-tube arninginueut serving as 
a relay that connects a subscriber’s lino 
automatically to Urn transmitting sta- 
tion as soon as he starts spt^aking and 
simultaneously disconnects it, from 
the receiving station. It p(>rfornm th<* 
reverac operation vvlien \u^ is listiming 
and has the effect of pi^rmitting f h(‘ uw* 
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VOLTAGE DROP 


of one radio channel for both trans- 
mitting and receiving without appre- 
ciable switching delay as the parties 
alternately talk. 

voder An electronic device using vac- 
uum tubes in connection with elec- 
trical filters controlled through a 
keyboard, capable of artificial produc- 
tion of voice sounds. The name is 
a contraction of voice operation 
demonstrator. 

vogad A method of maintaining con- 
stant speech output level in long- 
distance radio telephony, utilizing a 
principle similar to that of automatic 
volume control. The name is an 
abbreviation of voice-operated gain 
adjusting device. 

voice coil The moving coil that is at- 
tached to the diaphragm of a dynamic 
loudspeaker and moves through the 
air gap between the pole pieces. 

voice frequency The frequency range 
of ordinary speech, extending from 
about 100 to 2,000 cycles. 

voice-frequency carrier telegraphy That 
form of carrier telegraphy in which the 
carrier currents have frequencies such 
that the modulated currents may be 
transmitted over a voice-frequency 
telephone channel. 

voice-frequency telegraph system A 
telegraph system permitting use of up 
to 18 channels on a single eirciiit. A 
different audio freciiumey generated hy 
a tuning-fork-con I, rollctl vacuum-tube 
oscillator is used for each channel, 
being keyed in the conventional man- 
ner. '’Hie vario\iH atidio frcquen(‘.ies 
at th<^ rec.eiving end are s(iparatcd by 
suitable filter circuits and f(ul to their 
respective receiving circuits. 

voice-frequency telephony 'riiat form 
of telephony in which, the transmitted 
cUictric wave has substtiutially the 
Siime frequency at each instant as the 
corresponding actuating sound wave. 
This condition does not exist in carrier 
telephony over wiros- 

volt The practictil unit of voltage, poten- 
tial or doctromotivc force. One volt 
will send a current of one ampere 


through a resistance of one ohm. 
Named after the Italian physicist 
Alessandro Volta, 1746-1829. 

Volta effect The difference of potential 
that exists when dissimilar metals are 
placed in contact. Also called contact 
potential, 

voltage The term most often used in 
place of electromotive force, potential, 
potential difference, or voltage drop, 
to designate the electric pressure that 
exists between two points and is capa- 
ble of producing a flow of current when 
a closed circuit is connected between 
the two points. 

voltage amplification The ratio of 
the alternating voltage produced at the 
output terminals of an amplifier to 
the alternating voltage applied to the 
input terminals. 

volt^e amplifier A vacuum-tube am- 
plifier designed primarily to build up 
the voltage of a signal without being 
called upon to supply appreciable 
power. 

voltage divider A resistor provided 
with two fixed terminals to which a 
voltage is applied, and with additional 
fixed or movable contacts. Current 
is passed between the fixed end ter- 
minals, and a desired fractional part 
of the total applied voltage is obtained 
across a portion of the resistor. 

voltage doubler A transformerless rec- 
tifier circuit that gives double tho 
output voltage of a conventional 
vaemun-tube rectifier by charging a 
capacitor during one half-cycle and 
discharging it in series with the out- 
put voltage during the next half-cycle. 

voltage drop Tho voltage developed 
between tho terminals of a circuit 
component by the flow of current 



Yoltago-dr opping roaistor in tibo. 



VOLTAGE FEED 


tlirough the resistance or impedance of 
that part. 

voltage feed Excitation of a transmit- 
ting antenna by applying voltage at a 
point of maximiun potential (at a 
voltage loop or antinode). 

voltage gradient Voltage per unit length 
along a resistor or other conductive 
path. 

voltage multiplier 1. A series arrange- 
ment of capacitors charged by rapidly 
rotating brushes in sequence, giving a 
high direct voltage equal to the source 
voltage multiplied by the number of 
capacitors in series. 2. A precision 
resistor used in series with a voltmeter 
to extend its measuring range. 



Voltage loop ^ 

Voltage node and loops on a half- wave 
antenna. 


voltage node A point having zero volt- 
age in a stationary wave system. A 
voltage node exists at the center of a 
half-wave antenna. 


voltage rating The maximum sustained 
voltage that can safely be applied to an 
electrical device without risking the 
possibility of electrical breakdown. 
The various types of voltage ratings 
are usually self-explanatory. 

voltage-regulating transformer A power 
transformer designed to deliver an 
essentially constant output voltage 
over a wide range of input voltage 
values. 


voltage-regulator tube A two-electrode 
gas-filled vacuum tube sometimes used 
in radio receivers to keep the alter- 
nating input voltage to the receiver 
essentially constant despite wide vari- 
ations in line voltage, or to maintain 
an essentially constant direct voltage 
in a circuit. 

voltage relay A relay that functions at 
a predetermined value of voltage. 

voltage saturation The condition in 
which the plate current of a thermionic 
vacuum tube cannot be further in- 
creased by increasing the plate voltage. 
The electrons are then being drawn to 
the plate at the same rate as they arc 
emitted from the cathode. Also called 
curr&rd saturation or plate saturation, 

voltage to ground The voltage between 
any live conductor and the earth. 

voltage transformer An instrument 
transformer intended for measurement 
or control purposes, and designed to 
have its primary winding connected 
in parallel with the circuit whose volt- 
age is to be measured or controlled. 
Also called potential transformer, 

voltage-type telemeter A telemeter that 
employs voltage as the translating 
means. 

voltaic cell An early name for a primary 
cell. 

voltaic couple Two dissimilar metals in 
contact, resulting in a contact poten- 
tial difference. 

voltaic pile A voltage source consisting 
of a pile of alternate pairs of dis- 
similar metal disks, with moistened 
pads between pairs, forming a number 
of elementary primary cells in scries. 
Made by Volta in 1796. 


voltage regulation The ability of a volt- 
age source to maintain essentially 
constant output voltage during varia- 
tions in load. 

vol^e regulator A device that func- 
tions to maintain the terminal voltage 
of a generator or other machine at a 
predetermined value, or varies the 
voltage according to a predetermined 
plan. 


voltameter An electricity meter having 
the form of an electrolytic cell, ar- 
ranged ^ to measure the quantity of 
electricity in coulombs passiixg through 
a conductor. Actually, it measures 
the amount of electrolysis produced 
by the current in the electrolytic cell. 
Also called couhmeter. 

voltammeter 1. A wattmeter. 2. An 
instrument that may be used eitner as 
a voltmeter or ammeter. 
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volt-ampere The unit of apparent 
power in an alternating-current circuit 
containing reactance. Apparent power 
is equal to the voltage in volts multi- 
plied by the current in amperes, with- 
out taking phase into consideration. 

Volta’s law The contact potential dif- 
ference developed between two dis- 
similar conductors when first placed 
in contact is the same whether the 
contact is direct or through one or more 
intermediate conductors. 

voltmeter An instrument for measuring 
voltage. Its scale is usually graduated 
in microvolts, millivolts, volts, or 
kilovolts. 

volt-ohm-milliammeter A single test 
instrument having a number of dif- 
ferent ranges for measuring voltage, 
current, and resistance. Also called 
inuUnneteTj multiple-purpoae tester , etc. 

volt-second The practical unit of mag- 
netic flux, equal to 10® maxwells. 
Usually called weher, 

volume 1. In a telephone or other 
audio-frequency circuit, a measure of 
the power corresponding to an audio- 
frequency wave at that point, usually 
expressed in decibels with respect 
to an arbitrary standard. 2. In gen- 
eral, the intensity or loudness of 
the sound produced by a headphone 
or loudspeaker. 

volume compression Limitation of the 
volume range of a radio program to a 
variation of about 30 to 40 decibels at 
the transmitter, to permit using a 
higher average percentage modulation 
without risk of overmodulation. 

volume control A potentiometer or 
rheostat xised to vary the audio- 
frequency output of a radio receiver 
or public-address amplifier. 



Antenna C-bius volume-control oirouit. 



Three types of oarbon-t5rpe volumo-oontrol 
construction. 


volume expander A special audio-fre- 
quency circuit arrangement sometimes 
used to increase the volume range of 
a radio program or phonograph record 
by making weak sounds weaker and 
loud sounds louder, thereby coimter- 
acting volume compression at the 
transmitter. 

volume expansion A method of increas- 
ing the volume range of reproduced 
sounds to obtain greater naturalness 
and reduce background noise. 

volume indicator A type of high- 
impedanee voltmeter, usually of the 
vacuum-tube typo, designed to measure 
volume in a telephone circuit or other 
audio-frequency circuit. 

volume unit A unit used to specify the 
audio-frcqucncy power level in decibels 
above a rofcrcnco level of 1 milliwatt 
(O.OOl watt). A volume unit is equal 
to a decibel only when changes in power 
are involved or when the decibel value 
has this same reference level. It is un- 
necessary to specify the reference level 
when dcMiling in volume units because 
the level is a part of the definition. 

volume-unit indicator An instrument 
calibrated to read audio-frequency 
power levels directly in volume units. 

Vreeland oscillator A devioo for pro- 
ducing a sinusoidal current by moans 
of a mercury arc in a periodically 
varying field. 

VT Symbol used on diagrams to desig- 
nate a vacuum tube. 

Ytvm A])breviation for vacuum-tube 
voltmeter. 

vu Abbreviation for volume unit. 
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W Letter used in equations to designate 
power in watts. 

w Abbreviation for watt. 

wafer socket A vacnium-tube socket 
consisting of two punched sheets or 
wafers of an insulating material, be- 
tween which are spring metal clips that 
grip the terminal pins of a tube inserted 
in the socket. 



Wafer socket. 


Wagner ground A device that offsets 
capacitance effects between an alter- 
nating-current bridge and the ground, 
preventing false indications. 

walMe -talkie A compact portable com- 
bination radio transmitter and receiver 
that can be carried by one man, usu- 
ally strapped over the back, and 
used for communication over medium 
distances. 

w^ outlet A spring-contact device 
installed at an outlet and connected 
permanently to the power-line wiring 
of a building. It permits connection 
of a portable lamp or appliance to the 
power line by means of a plug and 
flexible cord. Also called convenience 
receptacle or receptacle, 

walls The sides of a phonograph groove . 

War Emergency Radio Service A tem- 
porary communication service intended 
solely for emergency communication in 
connection with the national defense 
and security. Abbreviated WERS. 

watch The service performed by a qu^li- 
fled operator when on duty in the radio 
room of a vessel listening for sign^s of 
other stations on the international 


calling and distress frequency, 600 
kilocycles, and at all other times when 
such operator is engaged in trans- 
mitting or receiving sign^s or messages 
on any authorized frequency, to or 
from any station in the maritime 
mobile service, or in receiving from any 
station time signals, weather reports, 
hydrographic reports, reports regard- 
ing aids to navigation, authorized press 
material, or information regarding the 
safety of life or property at sea. Also 
called radio watch. 

water-cooled tube A vacuum tube hav- 
ing an anode structure projecting 
through the glass envelope and con- 
structed so as to permit circulation of 
water around the anode for cooling 
puiTposes during operation. 

watt The practical unit of electric 
power. In a direct-current circuit, the 
power in watts is equal to volts multi- 
plied by amperes. In an alternating- 
current circuit, the true power in watt.s 
is effective volts multiplied by eff octivo 
amperes, then multiplied by the cir- 
cuit power factor. There arc 746 
watts in 1 horsepower. The term is 
named after James Watt, Scottish 
inventor. 

wattage rating A rating expressing the 
maximum power that a device can 
safely handle. It is usually a con- 
servative rating, and higher power can 
bo safely handled often for short periods 
of time under certain conditions. 

watt-hour The practical unit of clcc.- 
trical energy, equal to a power of one 
watt being absorbed continuously for 
a time of one hour. One kilowatt- 
hour is equal to 1,000 watt-hours. 

watt-hour meter An electricity meter 
that measures and registers electric 
energy in watt-hours or kilowatt-hours. 

wattless component The reactive com- 
ponent. 
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WAVE GUIDE 


wattless power That component of the 
apparent power in an alternating- 
current circuit which is delivered to 
the circuit during part of a cycle but 
is returned to the source during another 
part of the cycle. Also called reactive 
voU-amperee, The practical unit of 
wattless power or reactive power is the 
var, equal to one reactive volt-ampere. 

wattmeter A meter for measuring elec- 
tric power, usually by means of two 
interacting circuits, one in series with 
the line and one across the line so as 
to give a deflection that is proportional 
to the product of line voltage and the 
inphase component of line current. 
Its scale is usually graduated in watts 
or kilowatts. 

watt-second The amount of energy 
corresponding to one watt acting for 
one second. One watt-socond is equal 
to one joule. 

wave 1. A propagated disturbance, usu- 
ally periodic, such as a radio wave or 
sound wave. 2. A single cycle of a 
periodic propagated disturbance. 3. 
A periodic variation represented by a 
graph, 

wave angle The angle at which a radio 
wave arrives at a receiving antenna or 
leaves a transmitting antenna. Two 
values are needed to specify the exact 
angle in space; the azimuth angle which 
represents direction along the surfa<«5 
of the earth, and the elevation angle 
which gives the vortical angle with 
respect to the surface of the earth, 

wave antenna A system of horizontal 
conductors having a length of the order 
of several wavelengths of the wave- 
length used and operating by virtue 
of the tilt of radio waves passing along 
the ground. It is so used as to bo 
direc.tional, is generally supported only 
a few feet above the ground, and has 
resistances that prevent reflections 
from its ends. Also called Beverage 
antenna. 

wave band A band of frequencies, such 
as that assigned to a particular typo 
of radio conimimict».tion acrvico. 

wave-band switch A multiposition 
switch used to change the tuning range 
of a receiver or transmitter from one 
wave band to another. 


wave converter A device for changing a 
wave of given pattern into a wave 
of another pattern. BajQEle-plate con- 
verters, grating converters, and sheath- 
reshaping converters for wave guides 
are typical examples. 

wave duct A wave guide with tubular 
boundaries, capable of concentrating 
the propagation of waves within its 
boundaries. 


wave equation An equation that gives a 
mathematical specifleation of a wave 
process, or describes the performance 
of a medium through which a wave is 
passing. 

waveform The pictorial representation 
of the shape of a wave, showing varia- 
tions in amplitude with respect to 
time. 


wavefront 1. A continuous surface at 
the beginning of a wave in space, at 
every point of which the displacement 
from zero in a given direction has the 
same vahie at any given instant. 2. 
In a signal-wave envelope, that part 
• (in time or distance) between the 
initial point of the envelope and the 
point at which the envelope reaches 
its crest. The remainder of the enve- 
lope is called the w(we tail. 

wave fometion A point function that, in 
a wave equation, specifies the ampli- 
tude of a wave. 


wave group The resultant of two or 
more wave trains of different frequency 
traversing the same path. 

wave guide A hollow metal tube or 
solid dielectric cylinder capable of 
propagating electromagnetic waves 
through their interiors or radiating 
them into space, at frequencies of 
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Uho of coaxial cavity for reception of waves at 
the end of a cylindrical wave guide. Crystal 
detectors convert the wave energy into useful 
form. 
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WAVE INTERFERENCE 


about 1,000 megacycles and higher. 
Widths or diameters range from to 
12 inches or more. There are two 
classes of guides: (1) dielectric guides 
consisting of solid dielectric cylinders 
surrounded by air, and having little 
practical use due to the high losses 
occurring in solid dielectrics; (2) con- 
ducting guides, which are air-filled, 
gas-filled, or evacuated hollow metal 
tubes of circular, rectangxilar, or other 
cross-section. The metal wall is called 
the sheath of the guide; it may be any 
conducting matei^, and may be as 
thin as practicable. Electromagnetic 
waves travel through guides much as 
sound waves travel through a speaking 
tube. 

wave interference The process that 
naakes it possible to reinforce radia- 
tion in a desired direction from an 
anteima array by suppressing radia- 
tion in undesired directions. A large 
number of sources of radiation are so 
positioned and excited that their result- 
ing waves interfere with each other 
to produce the cancellation and rein- 
forcement of waves required for the 
desired directional characteristics. 

wavelength The distance between suc- 
cessive peaks of the same polarity in a 
wave. It corresponds to the distance 
traveled by the wave in a time of 
one cycle. For electromagnetic waves 
traveling through space, the wave- 
length in meters is equal to 300 divided 
by the frequency in megacycles, or to 
300,000 divided by the frequency in 
kilocycles. 

wavelength constant The imaginary 
part of the propagation constant. 
Also called phase constant The real 
part is the attenuation constant. 



L A^SYMBOL FDR >m^ LENGTH I 
Wavelengths of antexmas. 


wavelength units Units used to express 
wavelength of electromagnetic radia- 
tion, such as radio waves, light, and 
X rays. Examples are: 


Name 
Meter 
Centimeter 
Millimeter 
Micron 
Millimioron. 
Angstrom 
X unit 


Ahbrwia- 

Hon 

m 

cm 

mm 

M 

mil 

A 

Xu 


Value 


in mm 

Used in 

1000 

Radio 

10 

Radio 

1 

Radio 

io-» 

Light 

io-« 

Light 

10"» 

Light 

10-JO 

X ruys 

general 

physical 


wave mechanics A 
theory that assigns wave ouaraGner- 
istics to the components of atomic 
structure and seeks to interpret all 
physical phenomena in terms of hypo- 
thetical wave forms. Introduced by 
Schroedinger in 1926. 


wavemeter A calibrated electric reso- 
nator whose resonant frequency can 
be adjusted. Used to measure the 
wavelength or frequency of a radio 
wave or electric oscillation. 


wave normal The direction normal or 
perpendicular to the wave front and 
toward the direction of propagation. 

wave reception Any means of convert- 
ing a wave proceeding through a guide 
into useful form for amplification by 
a telephone or television amplifier. 
Examples are crystal detectors in 
detecting wire gratings, in quarter- 
wave terminations, in tuned resonating 
cavities, in disk-shaped or coaxial 
cavities, and in heterodyne detector 
arrangements. 

wave tail In a signal-wave envelope, 
that part (in time or distance) between 
the termination of the steady-state 
value (or crest when the steady-state 
value is not reached) and the end of 
the envelope in a facsimile system, 

wave tilt The forward inclination of the 
waveform of radio waves arriving along 
the ground. Its value depends on the 
electrical constants of the ground. 

wave train A limited series of wave 
cycles caused by a periodic disturbance 
of short duration. 


wave trap A resonant circuit connected 
into the antenna system of a radio 
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WHEATSTONE BRIDGE 



Series and parallel resonant types of wave 
trapB. 

receiver to suppress signals at a par- 
ticular frequency such as that of a 
powerful local station that is inter- 
fering with reception of other stations. 


welded joint A union of two or more 
parts by welding. 

welding transformer A power trans- 
former having a secon^ry winding 
consisting of only a few turns of very 
heavy wire, iised to produce high-value 
alternating currents at low voltages for 
welding purposes. 

WERS Abbreviation for War Emer- 
gency Radio Service. 

Wertheim effect A change in the mag- 
netization of a ferromagnetic wire 
or rod when twisted. 


wave velocity The product obtained by 
multiplying together the wavelength 
and the frequency of a wave. This 
assumes a nondispersive medium such 
as air. For a dispersive medium in 
which waves of different lengths are 
transmitted at different velocities, the 
corresponding quantity is called ykoAe 
velocity, 

wax The heavy blank wax disk used in 
making the master record rcqxured for 
the production of phonograph records. 

weak coupling Ijoosc coupling, in a 
radio-frc(iuoncy transfonnor. 

weber The practical unit of magnetic 
flux, equal to 10** maxwells. At vari- 
ous times, the weber has represented 
the (‘.cntiniet<^r-gram-socond unit of 
magnetic, flux (now the maxwell), the 
\mit of current (now the ampere), and 
the unit of q\iantity of electricity (now 
the coulomb), but all those uses are 
now obsolete. Sometimes called voltr 
eecond, 

Wchnelt cathode A hot cathode con- 
sisting of a metallic <u)re coated with 
alkaliiHMiarth oxides. Widely used in 
radio tubes. 

Wehnelt interrupter A d<wice in which 
the current passing between a fine wire 
and an electrolyte is interrupted at 
regular intervals by the formation and 
collapsci of small bubbles of vapor. 

weld A (‘.onsolidation of metals by a 
welding process. 


Western Union joint A joint or splice 
having good mechanical strength as 
well as good conductivity, made by 
crossing the cleaned ends of two wires, 
then winding the end of each wire 
around the other wire and soldering 
the joint. 

Weston cell A standard cell used as a 
highly accurate voltage source for 
calibrating purposes. The positive 
electrode is mercury, the negative 
electrode is cadmium, and the elec- 
trolyte is a saturated cadmium sul- 
phate solution. 

wet cell A cell in which the electrolyte 
is in liciuid form and free to flow and 
inov<'!. 


wet electrolytic capacitor An electro- 
lyti(*, capacitor employing a liquid 


(doctrolyte, 

Wheatstone auto- 
matic telegraphy 

That form of 
Morse tidcgraphy 
in which telegraph 
signals are trans- 
mitted mechani- 
cally from a per- 
forated tap(^ and 
rocordo<l automat- 
ically in dots and 
dashes on a tape. 

Wheatstone bridge 
An instniment for 
measuring resist- 
ance. 




^heatBtone bridge 
and its basic circuit. 
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WHEEL STATIC 


wlieel static Interfer- 
ence encountered in 
auto-radio installa- 
tions due to friction 
betweea the tires and wheel static 
the street. oolleotor. 

white The signal produced at any point 
in a facsimile system by the scanning of 
a selected area of subject copy having 
minimum density. 




white light Any radiation producing the 
same color sensation as average noon 
sunlight. 

white-to-black amplitude range 1. In a 
facsimile system employing positive 
amplitude modulation, the ratio of 
signal voltage (or current) for picture 
white to the signal voltage (or current) 
for picture black at any point in the 
system. 2. In a facsimile system 
employing negative amplitude modu- 
lation, the ratio of the signal voltage 
(or current) for picture black to the 
signal voltage (or current) for picture 
white. This ratio is often expressed 
in decibels. 

white-to-black frequency swing In a 
facsimile system employing frequency 
modulation, the numerical difference 
between the signal frequencies corre- 
sponding to picture white and picture 
black at any point in the system. 

whr Abbreviation for watt-hour. 

wide-angle lens Any optical lens having 
an unusually large angular field. In 
general, a wide-angle lens has an 
angular field greater than about 80 
degrees, as contrasted with ordinary 
lens fields of about 45 degrees. 


width control The control that adjusts 
the width of the pattern on the screen 
of a cathode-ray tube in a television 
receiver or oscilloscope. 

Wiedemann effect A twisting action in 
a ferromagnetic wire or rod placed in 
a magnetic field (torsional magneto- 
striction), and the reverse action which 
is the same as the Werthoim effect. 


Wien bridge A typo of capacitanc(^ 
bridge circuit developed by M. Wien 
for measuring dielectric losses. 

Wien displacement law An expression 
representing the spectral radiant in- 
tensity of a blackbody as a function 
of the wavelength and the temperature. 

Wilson chamber An enclosure contain- 
ing air supersaturated with water vapor 
by sudden expansion, in which nipidly 
moving particles like alpha or beta rays 
produce ionization tracks by conden- 
sation of vapor on the ions produced 
by the rays. These tracks may bo 
observed or photographed through a 
suitable window. A form of cloud 
chamber 
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Crank 


Wimshunt static machine, used for lociuro 
demonstratiojis on olootrostatio i>houomenu. 
It can produce a throo-inch spark. 


Wimshurst machine The commonc^st 
type of static machines or eloctrost^itic 
genemtor, consisting of two glass disks 
rotating in opposite directions and 
having sectors of tin foil so arranged 
with respect to a connecting rod and 
collecting combs that static electricity 
is produced for charging Leyden jars 
or discharging across a gap. 

wind charger A wind-driven direct- 
current generator used for charging 
batteries, such as for cliarging 32-volt 
farm ligbting-plant batteries. 
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WIRE TELEPHONY 


wind-driven generator A generator that 
derives its power from wind acting on 
its own propeller or from the air stream 
when used on aircraft. 

winding One or more turns of wire 
forming a continuous coil for a trans- 
former, rotating machine, or other 
device. 

wire A slender rod or 
filament of drawn 
metal. If covered 
with insulation, it is 
prop(^rly called an insu- 
lated wire, but the term wire is often 
\iscd in such a way that inclusion of its 
insulation is understood. 

wire broadcasting A broadcasting serv- 
ice in which programs are supplied to 
subscribers over p(Tmancnt wire cir- 
cuits cither by audio-frequemsy cur- 
rents or by modulated carrier-frequency 
currents. 

wire communication '‘I'he transmission 
of writing, signs, signals, pictures, and 
sounds of all kinds by aid of wire, 
<^ablo, or other like (connection between 
the i)oints of origin and reception of 
suc*h transmission. 

wired radio T'he art of (‘.ommunication 
by meuns of modulated (*-arricr currents 
guided intentionally by (ionduc-tors 
Instcwl of traveling through space as 
radio wavt^s. Teh^phone winvH arc 
sometinu^H used for this purpose, as in 
the British systtmi of rediffusiou. 

wire gage A syst.(nn of numeri(Mil dcisigT 
nations of wires sis^css, starting with low 
numbers for tlus largcsst sii5<ss. The 
Amesrieah wiro gag(?, abbreviatcul AWd 
(formerly the Brown a.nd Sharpe gage, 
abbreviated B & S gag<s) is in.(}()mmoiv 
use in this (sountry and starts with 
0000. as the larg('st slzis, going to 000, 
00, 0, 1, 2, au(l up to 40 ami Ixsyoml 
for th(s smalksst sizes. 

wire grating An arrangement of wires 
set into a wave guides to pass one or 
more dessinsd wavess while obstruesting 
all other wavess. lOven a single wire 
along a dianmt(sr of a circular guide 
may serve this purposes. In esonformai 
wire gratings, the wires ares not parallel 
but are bent to conform to the Hues of 


electric force characteristic of the wave 
that is to be reflected or obstructed. 
Examples of this are radial gratings 
and circular gratings. 

wireless British name for radio. . Used 
in this country chiefly when the word 
radio might be misinterpreted, as in 
the term wireless record player. 

wireless device Any apparatus that 
generates a radio-frequency electro- 
magnetic field functionally utilized to 
operate associated apparatus not phys- 
ically connected thereto and at a eiis- 
tance in feet no greater than 157,000 
divided by the frequency in kilocycles. 
The apparatus must be operated with 
the minimum power possible to accom- 
plish the desired purpose, and its total 
electromagnetic field produced at the 
maximum operating distance cannot 
legally exceed 15 microvolts per meter. 



Wireless record player. 


wireless record player An electric 
phonograph connected to modulate a 
radio-frequency oscillator that feeds 
a small built-in antenna, used to 
broadcast a phonograph recording 
across a room or into another room of a 
homo for reception and reproduction by 
a radio receiver that is tuned to the 
frequency at which the oscillator is 
oporatbg. 

wirephoto 1.- Transmission of photo- 
graphs or other single images over a 
tclcgrapK system by scanning the 
piejture into elemental are^ in orderly 
sequence, converting each area into a 
proportional electric signal, trans- 
mitting the signals in sequence, and 
reassembling them in correct orcier at 
the receiver. Also called facsimiUj 
j)hoiotclegraphyj telephoto, etc. 2. A 
facsimile photoj^raph so transmitted. 

wire telephony The transmission of 
voie*;C-f requency waves over wires either 
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WIRE-WOUND RESISTOR 


directly as in voice-frequency tele- 
phony or as the modulating wave in 
carrier telephony. 

wire-wound resistor A resistor employ- 
ing as the resistance element a length 
of high-resistance wire or ribbon, usu- 
ally Nichrome, wound on an insulating 
form. 



Woofer-tweeter combination. 



^Movable orrm 

Wire-wound potentiometer. 




woofer A large loudspeaker designed to 
reproduce low audio frequencies at 
relatively high power levels. Usually 
used in combination with a high- 
frequency loudspeaker called a tweeter. 

work function A general term applied 
to the energy required to transfer elec- 
trons or other particles from the in- 
terior of one medium across a boundary 
into an adjacent medium. The photo- 
electric work function applies to the 
transfer of electrons from a metal to a 
vacuum under the action of light, while 
the thermionic work function covers 
the same transfer under the influence 
of heat. 

working vol^e Voltage rating. In an 
electrolytic capacitor, it is the highest 
voltage that can be applied contin- 
uously with safety against failure. 

woMd-rotor induction motor An induc- 
tion motor in which the secondary 
circuit, generally on the rotating ar- 
mature, consists of a winding or coils 
whose terminals are short-circuit<«l 
through brushes or other suitable 
means. 



Wire-wound resistors. 


wow Term often used to denote n 
change in pitch observable during 
reproduction of a recording, duo to 
a low-frequency variation in the speed 
of either the recordmg or rcproducinff 
turntable. 


wobbulator In one form, a motor^iriven ' 
variable capacitor used to vary the 
output frequency of a signal generator 
periodically between two limits for 
certain types of tests of radio equip- 
ment, such as for frequency-response 
tests. 

'Wollaston wire Extremely fine wire 
made by coating fine platinum wire 
^th silver, drawing it down further, 
then dissolving off the silver. 
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wpc Abbreviation for watts per candle. 

Wrat^ fflter A gelatin or glass filter 
dMi^ed to have specific light-trans- 
mission characteristics. 

wi^e finish A lacquer or varnish 
hmsh that may be applied with a brush 
or spray and that dries with an attrac- 
tive wrinkled surface. Often used on 
panels ^d cabinets of radio and other 
electromc equipment. 


wwv 


writing telegraph system A system of 
telepaphy in which the receiving 
equipment writes the message auto- 
matically in characters resembling 
handwriting. 

W V/V The call letters of a radio station 
maintained by the National Bureau of 
Standards for tho purpose of dis- 


semmating standard frequencies. It 
broadcasts continuously day and night 
on 5, 10, and 16 megacycles, and 
broadcasts from 7:00 p.m. to 9:00 
A.M. E WT on 2.6 megacycles. In addi- 
tion to these four standard carrier 
frequencies, it disseminates standard 
audio frequencies of 440 and 4,000 
cycles and a standard time pulse. 
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X 


X Roman numeral for 10. 

X Letter symbol used in equations to 
designate reactance in ohms. 


by medical writers). 2. A photograph 
obtained by the usc^ of X rays. 3, To 
examine, treat, or photograph with 
X rays. 


Xc Letter symbol used to denote capaci- 
tive reactance in ohms. 

Xl Letter symbol used to denote induc- 
tive reactance in ohms. 

X axis A reference axis in a quartz 
crystal. 

X cut A cut made in such a manner that 
the X axis of the quartz crystal is 
perpendicular to the faces of the result- 
ing slab. Sometimes called Curie cut. 

X particle A particle having the same 
unit negative charge as an electron but 
a mass intermediate between that of 
the electron and the proton. Pro- 
duced by cosmic radiation impinging 
on gas molecules, or actually forming 
a part of cosmic rays. Also called 
larytron, dynatrem, hecuoy electron^ meeo-’ 
trortj penetron^ etc. 

X radiation X-ray radiation. 


X-ray apparatus An X-ray tulx^ and its 
accompanying acccwsoricH, including 
the X-ray machine. 

X-ray crystallography The stiidy of the 
arrangement of atoms in a crystal by 
the use of X rays. 



Tip o^X^fiaypeaf 

Oporatiug prinoiplo of nn X-niy difTruotion 


cauicru. 

X-ray diffraction camera An appanitus 
for directing a beaui of X rays int.o a 
sample of an unknown material iukI 


Xray 1. A penetrating electromagnetic the result ing diffracted rays 

radiation similar to light but having ^ ^ ‘ firystal- 

much shorter wavelengths (from about structure of ea<di mi]>Htan(‘<‘ has its 

10-7 to 10-w centimeter). Usually own unique diffraction elTi^cf. on an X- 
generated by accelerating electrons to oonw^cimmtly t.h(^ X-ray 

high velocity and suddenly stopping diffraction patterns provide valuable 
them by colbsion with a metal target practical inforniation for rapidly iden- 
The resulting bombardment of the comparing, and analyzing raw 

atoms in the target causes the atoms ^atcrials, chemic.al samph's, finishes, 
to lose energy, and this energy is radi- 
ated as X rays of definite wavelength. 

Properties of X rays include ionization 
of a gas through which they pass, pene- 
tration of all solids in varying degrees, 
production of secondary X rays when 
stopped by material boies, and action 
on fluorescent screens and photo- 
graphic fllm. First discovered by 
Wilhe^ Konrad Roentgen, German 
physicist, in 1895; later called roentgen X-ray diffraction Htiowing how 

rays after their discoverer (esneciallv sample fiinm are uwed to idoxitify 

^ unknown materiala. 
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X-y RECORDER 


X-ray difiraction pattern The pattern 
produced on film exposed in an X-ray 
diffraction camera, consisting of por- 
tions of circles having various spacings 
depending upon the material being 
examined. 

X-ray goniometer The instrument used 
to determine accurately the position 
of the electrical axes of a quartz crystal. 
The X rays are reflected from the 
atomic planes of the crystal. 

.K-ray machine The assembly of elec- 
trical equipment required to activate an 
X-ray tube and control its operation. 

X-ray photograph A picture produced 
on a radiation-sensitive siirfacie by 
X rays, radium emanatioiis, or other 
radiation than light, showing the non- 
uniform density of the structure 
through which the rays pass, (klled 
radiograph sometimes, and called 
a roentgenogram by some medical 
authorities. 

X-ray spectrograph An apparatus for 
recording photographically X rays 
reflected by crysttds, to determine their 
wavelengths. 

X-ray spectrometer 1. An instrument 
for producing an X-ray spectrum and 
measuring tlic wavedengihs of its 
components. 2. A typ<^ of spectrom- 
eter used to measure the angles of 
diffraction of X rays produced by 
reflection from the Hurfa<*.e of a crystal. 

X-ray spectrum The orderly arrange- 
ment of a beam of X rays acc.ording to 
wavelength. 

X-ray therapy Modi<^al iwwitment by 
controlled application of X rays. 

X-ray tube A high-vacuum high-voltage 
hot-cathode two-(d(^ctrode tube de- 



BeryUium-window X-ray tube. 



Diagnootic X-ray tube used in hiodern uiedioal 
X-ray units. 

signed to produce X rays. Streams 
of electrons emitted from the cathode 
are directed on a target, usually 
of tungsten, producing X rays by 
bombardment. 

X-ray vacuum A gas pressure below 
0.01 millimeter, so named because 
pressures this low are required for 
the production of X rays. 

Xu Abbreviation for X unit, a wave- 
length designation applied to X rays. 

X imit A unit of wavelength equal to 
0.001 angstrom unit, or 10“^^ centi- 
meter, used for specifying wavefengths 
of X rays and other highly penetrating 
radiations. 

X wave One of the two components mto 
which a radio wave is divided in the 
ionoaplicro by the magnetic field of the 
eartb. Sometimes called the exlra- 
ordlnarg wave. ''Fho other component 
is the ordinary wave, or 0 wave. 

X-y recorder A roeorclor that traces on 
a c.hiirt the relation of two variables, 
neither of which is time. Sometimes 
the c.hart is moved in proportion to 
time and one of the variables is so 
controlled that it increases in pro- 
portion to time. In a multiple X-T 
recorder employing electronic circuits, 
frecpusiKjy dewiation and activity are 
plottctl against teniporaturo for quartz 
crystals. 
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Y 


Y Letter symbol used to denote admit- 
tance in ohms. 

Yagi antenna A particular form of end- 
fire antenna array having maximum 
radiation in the direction of the array 
line. 

Y axis A line perpendicular to two oppo- 
site parallel faces of a quartz crystal. 

Y connection A network of three resis- 
tors or impedances connected together 
in the form of a star or Y. 

7 cut A quartz crs^tal cut such that the 
7 axis is perpendicular to the faces of 
resulting slab. 

yd Abbreviation for yard. 


yoke 1. A piece of ferromagnetic mate- 
rial, without windings, tliat perma- 
nently connects two or more magnet 
cores. 2. A coil assembly used to 
produce electromagnetic do floe t ion of 
the electron beam in a cathode-ray 
television tube. It surrounds the nock 
of the tube. 

Young’s interference experiment An 
experiment performed by Thomas 
Young in 1801, which established tlio 
wave nature of light by demonstrating 
the interference of light from two 
sources. 

Young’s modulus The ratio of the in- 
crease in longitudinal force or tension 
applied to an object, per unit cross- 
section, to the resulting change in 
length per unit length. 
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z 


Z Letter symbol usod to represent 
impedance in ohms. 

Z axis The optical axis of a quartz 
crystal. It is perpendicular to both 
the ir and Y axes. 

jZeeman ejBEect The increase in the num- 
ber of spectrum lines produced by a 
light source when in a strong magnetic 
field. 

Zeppelin antenna An antenna that is 
some multiple of a half wavelength 
long and is fed at one end by one load 
of a two-wire transmission lino that is 
also some multiple of a half wavelength 
long. 

zero adjuster A device for bringing the 
pointer of an electric, instrument or 
meter to zero when the electric quan- 
tity is zero. 

zero beat ''rhe (iondition in which a 
given receiving cArcuit is oscillating at 
the exact frequency of incoming radio 
waves, so that no beat tone is produced 
or heard. 

zero-beat reception A system of radio 
reception for supprcssed-carrier sys- 
Uuns of radio telephony, in which the 
ro(5eiver generates a voltage having the 
original (barrier fn^queney and (combines 
it with the incoming signal. Some- 
times called hoinodyvic reception, 

zero bias A condition in which the con- 
trol grid and cathode of a vacuum tube 
are at the same potential. 

zero-field exnission Thennionic emis- 
sion from a liot conductor which is 
surrounded by a region of uniform 
electric potential. 

zerograph An early form of start-stop 
printing telegraph apparatus. 


zero level The reference level used for 
comparing sound or signal intensities. 
In audio-frequency work, a power of 
0.006 watt is generally used as zero 
level. In sound, the threshold of 
hearing is generally assumed as the 
zero level. 

zero method Any method of measure- 
ment in which the reading is taken 
after the circuit has been balanced to 
bring the pointer of the indicating 
instrument to zero, as in a Wheatstone 
bridge or in a laboratory balance for 
weighing purposes. Also called balance 
method or null method, 

zero potential An expression usually 
applied to the potential of the earth, 
as a convenient reference for com- 
parison. 

zigzag refiections High-order multiple 
reflections from a layer of the iono- 
sphere. They occur in waves that 
travel by midtihop ionospheric reflec- 
tion and finally turn back toward their 
starting point by repeated reflections 
from a slightly curved or sloping por- 
tion of an ionized layer. They may 
have abnormal intensity, 

zinc A bluish-white metallic element 
used in its pure form in dry cells, widely 
used in galvanizing of iron, and used in 
alloys such as brass. 

Zn Chemical symbol for zinc. 

zone of silence A local region in which 
the signals of a given radio station can- 
not be satisfactorily heard, 

zone police station A station used by 
police departments for radiotelegraph 
communication with stations within 
the zone, with mobile police units 
equipped for radiotelegraph reception, 
and with stations in adjacent zones. 
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